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GeneAmp and EnviroAmp are trademarks of Hoffmann-La Roche Inc
The PCR process is covered by U.S. patents owned by Hoffmann-La Roche Inc.

BRING THE POWER
OF PCR TECHNOLOGY
TO ENVIRONMENTAL
ANALYSIS.

Faster analysis with greater sensitivity and specific-
ity. Easier interpretation with increased assurance

and semi-quantitative results.

/ New EnviroAmp™ Reagents such as

The EnviroAmp the EnviroAmp™ Legionella Kits,
Legionella Kits provide

amodular system for  together with GeneAmp™ PCR
sample preparation,

PCRamplificationand ~ Instrument Systems, provide sim-
detection of greater

than 20 Legionella  ple yet powerful solutions to your
species and 15 L. pneu-

mophila sera groups.  toughest analytical challenges.
The first in a series of kits for PCR-based analysis
of water samples, the EnviroAmp Legionella
Kits contain reagents and protocols optimized for
detecting both Legionella and L. pneumophila.
The colorimetric reverse dot blot format with
built-in positive and negative controls provides

immediate, unambiguous

results. All backed by our

PCR Performance Guarantee.

In the US., call PE XPRESS at 1-800-762-4002
to order. Or call 1-800-762-4001 for technical
information. Outside the U.S., contact your local

Perkin-Elmer sales representative.

~ERKIN ELMER

Europe Vaterstetten, Germany Tel: 49-8106-381-115 Fax: 49-8106-6697
Canada Montreal, Canada Tel: 514-737-7575 Fax: 514-737-9726

Far East Melbourne, Australia Tel: 61-3-560-4566 Fax: 61-3-560-3231
Latin America Mexico City, Mexico Tel: 52-5-851-7077 Fax: 52-5-593-6223

Perkin-Elmer PCR reagents are developed and
ifactured by Roche Molecular Systems, Inc., @
Branchburg, New Jersey, US.A.
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xtremely Sensitive Immunoassays
or the Quantitation of Cytokines.

4

PRECISE. ACCURATE. HIGHLY REPRODUCIBLE.

Quantikine Kit i IL-6 Standard Curve
The 1ool To Measure Cytokines:

IL-1a TNF a
IL-1B TNF B 1 Ll /

IL-2 G-CSF

IL-3 GM-CSF

IL-4 New: LIF

IL-6 IL-1ra

IL-7 Erythropoietin*

IL-8 Transferrin Receptor

0.1

Optical Density

The R&D Systems’ Quantikine series of inmunoassays
is a complete set of reagents designed to accurately
measure the concentration of cytokines in fluids. The
high sensitivity and wide standard curve range offered
by each Quantikine Kit enables precise measurement
of cytokines at both high and low concentrations in less . = s 3000
than 4%z hours. IL-6 Concentration (pg/mL)

FOR RESEARCH USE ONLY. NOT FOR USE IN

DIAGNOSTIC PROCEDURES.
*CLINIGEN ERYTHROPOIETIN KIT—- FOR IN VITRO DIAGNOSTIC USE.
In Europe contact: In Japan contact:

British Bi nology, Ltd. Funakoshi Co., Ltd. R&D Systems

4-10 TheQuadrant, Barton Lane 9-7, Hongo 2-Chome 614 McKinley Place N.E.
Abingdon, Oxon OX14 3YS Bunkyo-ku, Tokyo 113 Minneapolis, MN 55413
Telephone: + 44 (0865) 781045 Telephone: + 81 (03) 56841622 In Minnesota: (612) 379-2956

Fax: +44 (0235) 533420 Fax: +81(03) 56841633 Fax: (612) 379-6580

1-800-343:7475 SYSTEMS
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With its advanced fibre optics, uPeak Menitor, the new variable wavelength
detector for SMART System, monitors simultaneously at three wavelengths
and detects down to picogram quantities of material.

SMART" System just got brighter

SMART™ System does a lot with a The monitor covers the range 190- Furthermore, the system retains this
little. Based on the miniaturization of 600 nm, giving flexibility for many high resolution all the way to the
liquid chromatography instruments applications. Choose any combination collection tube. Thanks
and columns, it purifies and recovers of up to three wavelengths for peak to the accurate inform-
biologically active material present in purity assessment and compound ation supplied by uPeak
microgram and nanogram quantities. identification. Advanced fibre optics Monitor, SMART System

automatically collects
peak-by-peak fractions and
hands you pure samples ready

Now the system’s new puPeak Monitor then lead light to
dramatically boosts the amount of and from the flow
information it extracts from micro- cell at the column

AU

purifications. s f" outlet. The light to sequence or analyse by
o "\‘ beam hits the other techniques.
Nosus i Pacie 81 1 eluent the moment ) ‘
Monitor helps L ik it leaves the Ask for more details.
Caias SMART™ System gt W S | column. The long
do even more with ] path]cngth (10mm)
even less. 0.5 ng :”\ of the 2.0 “l flow MART
A cell ensures very
§ VY7 hig.h signal-'to-noise System
- i ii g:;ﬁ:lﬁ?&hfgd by - it’s always' done a lot with a little.
Now it does a lot more.

squeezing the total
fluid path volume
to minimize band
broadening and
L—#——— | using optimized -
Time (min) 300 | ¢olumns, resolution PharmaC|a

Detection of 0.2 ng i quite remarkable.
insulin at 214 nm.
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High sensitivity
detection directly
at the column
outlet with
minimum band
broadening and
no thermal drift.
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Nikon
Diaphot?
Microphot or
Optiphot®
Microscope

The system:
Superior performance
fluorescence microscopy

The objective:
Nikon CFN
Plan Apochromat
(510) 4
1.4 N.A.

Exceptional throughput, resolution and
sensitivity clearly demonstrate Nikon’s superiority
in fluorescence microscopy. Investigate over an

extended spectrum with diffraction limited micros-
copy, employing very low fluorochrome doses.

High UV transmission and large numerical
apertures are the rule throughout the wide range
of Nikon CF® fluors and CFN plan apochromats.
The 60X CFN plan apo, for instance, provides the
brightest, highest resolution images possible over
the broadest spectrum.

Call today to schedule a demonstration:
1-800-52-NIKON, ext. 133.
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Images of an x-ray flare in the sun's corona taken by the
Yohkoh satellite, a collaborative effort of scientists in
Japan, the United States, and the United Kingdom,
alongside the Japanese for “Science in Japan.” Each

a side; the interval between them is about 1.3 hours.
See page 618. This special issue features News re-
ports, Perspectives, and Articles on science in Japan.
[Images: SXT Science Team]
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QIAEX for Gel Extraction...
Your DNA will love it!

QIAEX matrix is a uniform, 3 pm silica gel sus-
pension which selectively binds DNA in the
presence of high salt. Pure DNA can berecov-
ered from agarose gels - in just 20 ul of TE.

QIAEX means:

@ Efficient purification from 50 bp to 50 kb
® Extraction in 15 minutes

® No enzymatic inhibition

® No need for low-melt agarose

® > 80% recovery

® No shearing of large DNA fragments

DNA size, DNA
DNA Amount  Recovery  agmount vs. recovery
size DNA(ug) (%) with QIAEX.
ds DNA Recoveries of
23.5kb 1.20 pg 75% ZP end-labeled
6.6kb 1.30 ug 90% DNA fragments
1440bp  0.80 g 92% purified with QIAEX
517 bp 0.90 g 94% »Gel Extraction« Kit
396bp  0.14pug 83% determined by scin-
0.06 ug 84% tillation counting.
75 bp 0.13 pg 75%
A4bp 0.02 pg 72%

QIAEX isn’t powdered glass like other gel
extraction products. DNA purified using the
QIAEX >Gel Extraction« Kit is free from fines
or small particles of powdered glass.

88 REFX%kxx

Scanning electron micrograph of powdered glass.

QIAEX >Gel Extraction« Kit
150 Preparations
500 Preparations

Cat. No. 20020
Cat. No. 20050

Call now to place your order or for more
information.

DIAGEN GmbH, Germany, Orders (0)2103:892-230, Fax (0)2103-892-222, Technical Service (0)2103-892-240

QIAGEN Inc., USA, Orders 800-426-8157, Fax 818-718-2056, Technical Service 800-DNA-PREP (800-362-7737)
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THIS WEEK IN SCIENCE E==

Simulating
water

Despite its apparent simplicity,
water is a challenging molecule
for theoretical chemists, espe-
cially those trying to understand
polarization effects when a sol-
ute is dissolved in water. Gao
and Xia (p. 631) present results
for Monte Carlo simulations of
aqueous solvation that combine
quantum mechanical and mo-
lecular mechanical methods.
The interaction of the solute
with nearby water molecules is
treated quantum mechanically,
thus improving on averaged po-
tentials. The remaining solvent
molecules are described by mo-
lecular mechanics, thus making
the overall calculation tractable.
Good agreement for dipole mo-
ments was obtained with ex-
perimental results and with ab
initio calculations.

Mercury
mapping

Ice forms on Earth, Mars, and
the cold outer planets, but is
absent from Venus, and would
appear to be unlikely to form on
Mercury, where temperatures
are as high as 700 K at the equa-
tor. In two complementary ra-
dar studies, however, Slade et
al. (p. 635) and Harmon and
Slade (p. 640) present evidence
for highly reflective regions on
the north and south poles of
Mercury that appear to indicate
the presence of water ice. Paige
et al. (p. 643) present a model
of Mercury’s temperatures that
suggests that the poles could
be cool enough for ice to be
stable. The polar ice appears to
be located in large ancient im-
pact craters; temperatures cal-
culated for shaded parts of high-
latitude craters are as low as 60
K, sufficient to have preserved
ice against evaporation for bil-
lions of years.

Touring Japanese research
Research in Japan is the focus of this special issue of Science (see
Editorial by Koshland, p. 527). Several news stories (pp. 561 to
577) examine the state of academic and industrial research labs,
including how quickly they are changing and how they are being
funded. A historical overview of Japanese science before the
opening of Japan to Western learning is provided by Emperor
Akihito (p. 578). Yonezawa (p. 581) outlines the goals for the next
computing initiative, which include developing the theoretical
foundations for flexible information processing and massively
parallel computers. Hirano (p. 582) and Arima (p. 590) discuss
basic research funding, and Koizumi (p. 589) discusses how well
industry, government, and academia manage to collaborate. Noyori
(p- 584) summarizes chemical research initiatives, and Aono
(p- 586) looks at the future of materials processing on the atomic
scale with devices such as the scanning tunneling microscope. In
astronomy, Tanaka (p. 587) discusses the growth of radio and x-ray
astronomy in Japan and Acton et al. (p. 618; cover) summarize the
Yohkoh solar physics mission. Honjo (p. 591) discusses the use of
a transgenic mouse to understand aspects of autoimmunity, and
Kishimoto et al. (p. 593) reviews the signal transduction mecha-
nism of interleukin-6 and its receptor as a model for cytokine
action. The diversity of glutamate receptors and their role in
mediating excitatory neurotransmission is reviewed by Nakanishi
(p. 597). The role of diet in cancer, the leading cause of death in
Japan, is one focus of a review by Sugimura on multistep
carcinogenesis (p. 603). Nishizuka (p. 607) discusses the role of
phospholipids in activating protein kinase C. lkegami (p. 614)
looks at the success of the Japanese health care system in areas of
cost, access, and quality and outlines the challenges that an aging
population presents to it. Fukao (p. 625) reviews how seismic
tomography helps earth scientists map the movement of the
mantle, especially the downwelling that occurs in the west Pacific.

Negative selection
early in development
As T cells develop in the thy-
mus, those that express T cell
receptors (TCRs) for self anti-
gens are destroyed. This process
of negative selection has been
thought to begin at the stage
where developing T cells are
“double positive,” expressing
both the CD4 and CD8 surface
receptors. Takahama et al. (p.
653) performed studies in nor-
mal mice and in mice that ex-
pressed transgenic TCR af
chain molecules for self mol-
ecules, in this case male anti-
gen. Precursor thymocytes that
expressed no CD4 and little
CD8 that also expressed male
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antigen TCR did not develop
into CD4*CD8% cells. Thus,
the low number of CD4*CD8*
cells in the thymus may be due in
part to earlier selection events.

Face to face
Many functional membrane re-
ceptors require the formation of
complexes of transmembrane
molecules; the assembly process
is often associated with interac-
tions between cytoplasmic or
periplasmic domains. Cosson
and Bonifacino (p. 659) show
that for class I major histocom-
patibility complex (MHC) mol-
ecules, mutations within the
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transmembrane helices them-
selves can inhibit the correct
assembly of functional MHC
molecules. Chimeric proteins
were produced by substituting
the o or B chains into other
transmembrane proteins. A di-
rect interaction may occur be-
tween glycine-rich faces of the
transmembrane ot and B chains.

Coupled neurons
Neural systems can activate
rhythmic patterns of motion, as
occurs in fish when they swim.
In the lamprey, the delay of the
signal along the spinal cord neu-
rons is about 1 percent of the
total cycle time for all swimming
speeds. Williams (p. 662) has per-
formed a computer simulation
showing that fairly simple neu-
ronal circuitry can reproduce this
phase coupling between neurons
along a chain. Connections are
stronger for signals traveling to-
ward the head than toward the
tail. For the case of the lamprey,
the phase delay produced in
this manner appears to be inde-
pendent of the frequency of the
swimming motion.

Alzheimer’s disease
and chromosome 14
Genes or loci linked to early-
onset familial Alzheimer’s dis-
ease (FAD) in some kindreds
have been localized to chromo-
somes 19 and 21 and can involve
mutations in the Alzheimer’s
amyloid precursor protein
(APP). However, the majority
of early-onset FAD families
studied do not show linkages
for these chromosomes or for
APP mutations. Schellenberg et
al. (p. 668) present a linkage
analysis supporting the existence
of another FAD locus on chro-

mosome 14 (see news story by
Marx, p. 550).
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Simply put, the new

SorvALL® ULTRA PRO™ 80

is the quickest, easiest
ultracentrifuge available
today. That’s because it

was designed with the

help of ultracentrifuge users such as yourself.
Thanks to QUIKset™ user interface, all you need
to do for most runs is simply set speed, time, and
temperature, then press start. And with our

built-in memory, you can save 30 programs and

Manufactured under an ISO 9000 quality system approved by BSI and UL.

S are easier
an the new
SORVALL ULTRA PRO 80.

easily recall them when needed. What'’s more,
the ULTRA PRO 80 offers a built-in three-step
run. Audible run status system. Imbalance
detector. SOF Tspin™ rotor control. Auto re-
start. RCF and w?dt integrator modes. And

it even accepts Beckman Ultra rotors.

For more information on the new SORVALL
ULTRA PRO 80, call 1-800-551-2121. And get

a hold of the easiest ultracentrifuge around.

SORVALL...a better choice. @]Iﬂm
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Here’s The Bottom Line
On Getting A
Confocal Microscope.

Real Value In Real-Time Confocal Imaging.

Developed specifically for today's life-science research, the
VX100/VX100R family of Confocal Adaptors transform most
epifluorescence microscopes into high contrast, high resolu-
tion confocal systems. They provide optical sectioning of
specimens into micron layers. And this new angle is a frac-
tion of the cost of laser scanning or
dedicated confocal systems.

The VX100 brings direct view, real
| time confocal imaging to standard
" upright fluorescence microscopes
without putting your budget bot-
tom up. Five aperture tracks let
you adjust viewing conditions to
optimize sectioning depth and
image brightness.

For inverted microscopes, there’s VX100R. It combines all
the features of the upright version, plus simultaneous cell
probing or cell manipulations can also be performed.

Both adapt easily to your existing microscope. Both offer
easy access, ocular-view simplicity. And each works with
your microscope’s standard light source as well as most
cameras and image processors.

The VX100/VX100R family of Confocal Adaptors. Top-of-the-
line performance. Bottom line value. No matter how you
look at things.

For more information or a demonstration call (800) 222-6440.

-Newpor't

Newport Corporation Italy: Ph. 9245518
USA.Ph.(800) 2226440  Japan: Ph. 06-359-0270

US.A.:Fax (714) 253-1800  Netherlands: Ph, 03402-50588
Canada: Ph. 4165670390  Spain: Ph. 803-1767

France: Ph. 60 91 68 68 Switzerland: Ph. 01-740-2283
Germany: Ph. 06151-1540 UK. Ph. 0582-769995

© 1992 Newport Corporation
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One Fluorimeter Fits All.

DNA Quantitation Gel Scanning

Enzyme Kinetic Analysis

Microplate Assays

@ Enzymes or membranes. Ions
or DNA. Perkin-Elmer’s new
Model LS-50B Luminescence Spectrometer
lets you look at cells in many different ways.
This unique, computer-controlled spec-
trometer measures fluorescence, bio-
luminescence, chemiluminescence, and
phosphorescence, faster,
more accurately and with
less photo bleaching.

No other lumines-
cence spectrometer gives
you more options to meet
all of your needs. You can measure multiple
fluorescent probes — FURA-2, BCECF,
INDO-1, SNARF®-1, SNAFL®-2—in
milliseconds with the Fast Filter Accessory.
Monitor temperature, stir the sample, and

The Model LS-50B Luminescence Spectrometer is
PC-controlled with Fluorescence Data Manager Software.

~RKIN ELMER

Macromolecular Anisotropy
Measurements

mark when a reagent is added with the
biokinetic attachment. Read 96-well

microplates or scan TLC plates or gels with
the Microplate Reader. Analyze membrane
fluidity by measuring changes in anisotropy.
Measure the fluorescence of living cells
right on the coverslip.

And more.

With Perkin-Elmer’s
worldwide service,
technical support and
the LS-50B, you've got
the perfect fit for any

size bioresearch lab. To order or for more
information on the Model LS-50B
Luminescence Spectrometer, contact your
local Perkin-Elmer office. For product
literature in the U.S., call 1-800-762-4000.

The Perkin-Elmer Corporation, Norwalk, CT 06859-0012 U.S.A. SNARF and SNAFL are registered trademarks of Molecular Probes, Inc

For information circle reader service number 25
For sales call circle reader service number 26



Comparing Current Awareness Services?

It's like comparing Apples to Apples.

Keeping up with the biomedical literature is a daunting
task which has been greatly simplified by the advent of
diskette-based current awareness services. The first and
foremost product of this kind, Reference Update®, was
released by Research Information Systems, Inc. in 1988.
It was later imitated by Current Contents on Diskette®.

Comparing the two is a little like comparing apples to
apples: Both provide current information on publications
in the fields of biology and medicine. But there the
comparison ends.

As with the apples you see here, Reference Update is
a more refined, more polished product, brought to you by
the company that has led the way in the development of
bibliographic software (such as Reference Manager®) for
scientists for more than a decade.

Only with Reference Update can you:
¢ Search several weeks (or even years) with a single

command.
¢ Store 3 months of data in just 8 Megabytes of disk space
(compared with 25 Megabytes with Current Contents).
e Search for embedded terms (e.g., locate polyunsatu-
rated when searching for unsaturated).

REFERENCE

¢ Obtain references in citation-ready format — including
non-English characters, correct capitalization, italics,
and super- and subscripts.

For a limited time (through December 31, 1992), we
are offering an unbellevable Competitive Upgrade: With
proof of an existing subscription to Current Contents or
Current Contents on Diskette you can obtain your first
year’s subscription to Reference Update for just $99.00
(Deluxe Edition) or $199.00 (Deluxe Abstract Edition).

No strings - no hidden shipping charges - no further
obligation. Call for detalls NOW!

Research Information Systems, Inc.

2355 Camino Vida Roble, Carlsbad, CA 92009-1572
(800) 722-1227 * (619) 438-5526 ® Fax: (619) 438-5573

Also available from RIS — Reference Manager, the
leading bibliographic management software
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IS MY PROTEIN

A simple question to which you want a simple
answer — yes or no. With GlycoTrack”, our latest
glycobiology research kit, Oxford GlycoSystems
can help you find that answer — simply, sensitively,
quickly and inexpensively.

An extremely low background
and high sensitivity is achieved
through the biotin streptavidin
system. (Sample amounts from
10ng to 20pg glycoprotein,
depending on the nature and
extent of glycosylation).

GlycoTrack™ has been
designed to specifically detect
the presence of carbohydrates

on glycoproteins.

A Yes or No answer in less
than 5 hours.

All essential reagents,
controls, molecular weight
markers and detailed protocol
for more than 50 labelling
reactions are included in the
GlycoTrack™ Kit to

be used with Western and
dot blotting.

Call Oxford GlycoSystems today for
technical information.

°xford GlycoSystems

Oxford GlycoSystems Ltd, Unit 4 Hitching Court,
Blacklands Way, Abingdon, Oxon OX14 1RG, UK.
Tel: +44 (235) 553066, Fax: +44 (235) 554701

Oxford GlycoSystems Inc., Cross Island Plaza,
133-33 Brookville Boulevard, Rosedale, New York 11422, USA.
Tel: (718) 712 2693, Fax: (718) 712 3364,
Toll Free 1-800 722 2597
Circle No. 8 on Readers’ Service Card

Microsensing

POZ Made Easy pH

Chemical Microsensor Il
measures pH, 0.,
and T°C.
Come visit us at FASEB
Booth # 2043.

B Measure PO,, PH,, :__s » . Gad e ek te
PCO,, pH, pCa, etc.

B Digital (RS-232) or analog output; use in lab or field

B Amperometric range from 0.1 picoamp to 20 microamps

B Potentiometer works with
almost any microelectrode

B Runs on line current or internal
rechargeable battery

B Easy calibration for fast start-up

Clark-style 0, microelectrode for

marine biology Model 737 has internal reference, 50 um
dia. sensing region, small cathode surface,
95% response in less than 1 second.

AND . .. Combination pH Needle Electrodes with various

tip diameters.

PLUS. .. Oxygen Needle Electrodes with internal reference,
Ideal for tissue PO, measurements.

The ONE source for your micromeasurement needs.

Diamond General corp.
3810 Varsity Drive
Ann Arbor, Ml 48108 USA
1-800-678-9856
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'MONITORING  SYSTEMS 1

ISCAN eye tracking
products set the pace
for performance and
affordability in the
research marketplace.
Applications include
tixation monitoring,
vision research,
advertising research, T
psycho-visual experi- and compute subject’s
ments, reading studies, point of gaze. Benchtop,
toxicology, human head mounted & high
factors evaluation and speed versions as well as
drug or alcohol re- computer data analysis
sponse measurement. software are available.
Complete Eye Movement
Non-invasive, real-time Monitoring Laboratory
video image processors or component systems
automatically measure may be provided to suit
pupil position & size any research application.

: ISCAN, Inc.

125 Cambridgepark Drive

ey Cambridge, MA 02140, U.S.A.

~ Tel: (617) 868-5353 Fax: (617) 868-9231

o
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Bio-Rad: The Evolution
of Gene Transfer

Earlier methods
of Gene Transfer

Electroporation

Support Data

Particle Delivery

1986 The Gene
Pulser® system
brings affordable
electroporation

to biochemists and

1987 Bacterial
lectroporation

molecular biologists. efficiencies increased 1988 Bio-Rad
dramatically with pioneers 10'°
the introduction of transformants/g:
the Pulse Controller E. coli protocol
and 0.2 cm cuvettes. optimized.

1991 Bio-Rad
introduces
DuPont's Biolistic®
PDS-1000/He

particle delivery 1989 Bio-Rad lg‘iﬁfﬁzrg‘;
system to the cuar hich users ¢
world market for fficiencies with the —yours free—

plant and animal introduction of continually keeps

i 1990 Prokaryotic
AT convenient Electro- wolicati nd {}‘l’: up to da;fe on
> Competent® cells. 1991 Bio-Rad s . lQLCiLgf_CT .
;9193 e introduces the by new 0.1 cm for pl ant‘ o
ARSI E. coli Pulser™ unit cuvettes. mammalian cells,

expands to accom-

3 ; —the first dedicated bacteria, yeast and
mod}:ﬂ_e live animal pulser for efficient, other fungi, etc.
v;Qr including gene economical library
therapy and genetic e

immunization. *

At Bio-Rad we don't have a gene transfer
instrument—we have a gene transfer program. One
that Bio-Rad has pioneered, researched, and provided
to the life science community. Plant and animal cells,

free telephone consultation, and unlimited access to
published protocols and yet unpublished data. We
have been dedicated to gene transfer since 1986, and
we will continue to further your success with high

bacteria, other cells: Bio-Rad not only gives you the
tools to efficiently transform them, but also supports
you throughout your research with unparalleled support,

quality electroporation and particle delivery products.
Call 1-800-4BIO-RAD today to discuss your
particular gene transfer needs.

* Tang, D., DeVit, M., and Johnston, S.A., Nature, 356, 152-154 (1992). Biolistic is a registered trademark of the DuPont Company.

Life Science
Group

U.S. (800) 4BIORAD + California Ph. (510) 741-1000 * New York Ph. (516) 756-2575 * Australia Ph. 02-
805-5000 » Austria Ph. 0222-87 78 901 » Belgium Ph. 091-8555 11 » Canada Ph. (416) 624-0713 »
China Ph. 2564308 » France Ph. 01-49 60 68 34 « Germany Ph. 089-31884 0 * Haly Ph. 02-21609 1

Japan Ph. 03-3534-7515 « Kowloon Ph. 7893300 = The Netherlands Ph. 08385-40666 + New Zealand
Ph. 09-443 3099 « Scandinavia Ph. 46 (0) 760-73489 « Spain Ph. (91) 661 70 85 * Switzerland Ph. 01-810
16 77 + United Kingdom Ph. 0800 181134
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THE 1992 DISCOVERERS AWARD

Before Americans ever heard
of high cholesterol, this team
discovered away tolower it.

Arthur A. Patchett Alfred W. Alberts Georg Albers-Schénberg
V.P., Exploratory Chemistry Distinguished Senior Scientist
Merck & Co., Inc. Merck & Co., Inc.

x. Dir., Natural
Products Chemistry
Merck & Co., Inc.

1}"‘83 Merck scientists, whose work led to
the development of the cholesterol-lowering

drug lovastatin (MEVACOR), have been selected
to receive the 1992 Discoverers Award. The annual

award honors the outstanding contributions
of scientists from America’s research-based
pharmaceutical companies.

The Story of Mevacor

Scientists at Merck had been researching
the biosynthesis of cholesterol since the early
1950’s. But it wasn’t until 20 years later, when
Arthur Patchett developed a unique approach
for discovering promising compounds, that the
first important step in the discovery and de-
velopment of lovastatin occurred. After test-
ing over 4,000 extracts for a variety of uses,
in 1978, one of them was passed from Dr.
Patchett’s lab to Alfred Alberts’ biochemists
for further study.

On November 16,1978, Alberts’ group dis-

covered that the extract inhibited the formation
of mevalonic acid — an essential building block

in the body’s synthesis of cholesterol.

Within days, Georg Albers-Schonberg’s
chemists were able to determine the molecular
structure of the pure inhibitor of cholesterol,
lovastatin.

Approved for patients in 1987, Merck’s
lovastatin was on its way to becoming the most
widely prescribed cholesterol-lowering drug
in the world, helping millions lead healthier,
happier lives.

While these men are being recognized in
a special way, their contributions are typical
of the efforts of thousands of scientists who
continue the search for new medicines that
can bring us longer, better lives.

Pharmaceutical
Mamﬂ%:lturers

A ssociation

1100 Fifteenth Street, N.W., Washington, D.C. 20005

AMERICA’S PHARMACEUTICAL RESEARCH COMPANIES
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Fast, easy quantitation of
fluorescence-based assays

Quantify soluble or cell-associated fluorescent signal —
automatically — with the CytoFluor™ 2300,/2350
Fluorescence Measurement Systems.

Wide Range of Applications. Perform assays for cell
adhesion, profease, cytotoxicity, fluorescent ELISASs,
nucleic acid quantitation, cell proliferation, DNA
hybridization, gene expression, chemotaxis,
LDH/NAD-NADH, phospholipase, and intra-
cellular oxidative burst.

Rapid Scanning of Multiwell Plates. Standard plates
(96-, 48-, 24-,12-, and 6-well) and non-standard
plates are read in under one minute. Because all
scanning is done from the bottom, the cover can be
left on to maintain sample sterility.

Flexibility in Experimental Design. Excitation and
emission wavelengths can be matched for a wide
variety of fluorophores. Multiple wavelength readings
allow for dual and triple-labelling experiments. And
time course studies can be easily programmed.

The Model 2350 offers enhanced performance in the near
UV for work with dyes such as Hoechst 33258 and MUB.

For more details and a copy of our descriptive videotape, in the
US. call toli-free 800-225-1380. In Canada, call 800-268-4881.
In Europe, call Bill Walker at 33 (1) 30 12 70 33. In Japan, call

(81) {3) 3474-9111.

MILLIPORE

© 1992 Millipore Corporation

Circle No. 12 on Readers’ Service Card

. ot AP end =

‘ Experimen al procedure l

Antlbfotic Effec

tiv
Randay 4 ,,,”::1&53 Study

78

Graup e |
ﬂ"ﬁolhd"

“If you need a

White Cell coyny

tool for creating o -
3 ro

good-'lookmg rlnjo::.:,

technical

presentations,

SlideWrite

50

0 L4 100

Plus makes an ~ NOrmal dogag,
excellent choice.

PC Magazine, 1991

Show oft your results!

It’s easy with SlideWrite Plus — the PC presenta-
tion software that supports all popular printers.
plotters, and film recorders. SlideWrite Plus
gives you technical graphing, word charting,
science figure packs, scalable fonts, plus
freehand drawing. No wonder it’s the perfect pre-
sentation tool for the scientific and technical
community! If you want to turn your data into
powerful presentations that get noticed and re-
membered, you need SlideWrite Plus!

Order SlideWrite Plus for just $445, satisfac-
tion guaranteed, or get a

FREE working demo. NO;’,VL £ 1IN

619) 931-1919 MO
1(:Ax (6)19) 931-9313 W

Advanced Graphics Software, Inc.
5825 Avenida Encinas, Suite 105, Carlsbad, CA 92008

SlideWrite Plus™
We make your data look terrific.
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Protein Kinases and Phosphatases

A special three-day seminar at AAASZ93, the annual meeting of the AAAS

Seminar Organizers:
Shirish Shenolikar, Duke Univ, and
Anthony R. Means, Duke Univ

Protein Phosphorylation and
Signal Transduction
Wednesday, 10February, 8:30am-11:30am

Session Chair: Tony Hunter, Salk Inst

Roger Davis, Univ of Massachusetts-
Worcester

Signal transduction by the epidermal
growth factor receptor

Ann-Marie Pendergast, Duke Univ
Oncogenic activation of the ABL
protein tyrosine kinases in human
leukemias

Patricia Donahoe, Harvard Univ
Topic to be announced

Larry Samelson, NICHD

The T cell antigen receptor:
Phosphorylation events accompanying
activation

Topical Lecture
Wednesday, 10 February, 1:15 pm-2:15pm
Bruce Kemp, Univ of Melbourne

Regulation of protein kinases by
pseudosubstrates: Intrasteric control

Growth-Regulated
Protein Kinases

Wednesday, 10 February, 2:30 pm~5:30 pm

Session Chair: Anthony R. Means,
Duke Univ

Kathy Gould, Vanderbilt Univ
Topic to be announced

Thomas W. Sturgill, Univ of Virginia
Characterization of activation
pathways for 42kDa mitogen-activated
protein kinase (p42™aPk)

Steven Osmani, Geisinger Clinic
Protein phosphorylation and
regulation of mitosis

George Vande Woude, NCI, Frederick
Topic to be announced

Protein Phosphorylation and
Gene Transcription
Thursday, 11 February, 8:30am-11:30am

Session Chair: Michael G. Rosenfeld,
Univ of Calif-San Diego
Michael Greenberg, Harvard Univ

Growth regulation of immediate early
gene transcription

Michael G. Rosenfeld, Univ of Calif-
San Diego

Positive and negative transcriptional
control mechanisms

Sandra Peligrini, Institut Pasteur, Paris
Topic to be announced

Eric Olson, Univ of Texas
Regulation of muscle-specific
transcription by protein kinase
cascades

Topical Lecture
Thursday, 11 February, 1:15 pm-2:15 pm

Tony Hunter, Salk Institute
Topic to be announced

Structure and Function of
Protein Kinases
Thursday, 11 February, 2:30 pm-5:30 pm

Session Chair: Bruce E. Kemp, Univ of
Melbourne

Anthony R. Means, Duke Univ
Calmodulin-regulated protein kinases
as transducers of the Ca** signal

Susan Taylor, Univ of Calif-San Diego
Insights gleaned from the structure of
the catalytic subunit of cAMP-
dependent protein kinase

Peter Parker, ICRF, London
Control of protein kinase C in vitro
and in vivo

Register Now!
Use form on facing page.

Marc Caron, Duke Univ
Topic to be announced

Protein (Serine/Threonine)
Phosphatases
Friday, 12 February, 8:30 am-11:30 am

Session Chair: Patricia W. Cohen,
Univ of Dundee

Shirish Shenolikar, Duke Univ
Understanding cell regulation by
protein (serine/threonine)
phosphatases

Patricia W. Cohen, Univ of Dundee
Protein serine/threonine phosphatases
regulating cell division

Stuart L. Schreiber, Harvard Univ
Molecular investigations of
immunophilins

David L. Brautigan, Brown Univ
Crosstalk — Regulation of
phosphatases by phosphorylation

Topical Lecture
Friday, 12 February, 1:15 pm-2:15 pm
Jack E. Dixon, Univ of Michigan

Protein tyrosine phosphatases: Their
role in cell regulation and disease

Protein (Tyrosine)
Phosphatases

Friday, 12 February, 2:30 pm-5:30 pm
Session Chair: Jack E. Dixon, Univ of
Michigan

Haruo Saito, Dana Farber Cancer Inst
Genetic analyses of protein tyrosine
phosphatases in signal transduction

Helen Piwnica-Worms, Harvard Univ
Regulation of eukaryotic cell cycle

Debby Cool, Univ of Washington
Effects of tyrosine phosphatases on
cell transformation

Kathleen Kelly, NCI

PAC-1: A member of a new family of
cell cycle-regulated protein tyrosine
phosphatases

American Association for the Advancement of Science



Seminar RegiStrqﬁon FOrm rrotein kinases and Phosphatases < 10-12 February ¢ Boston

||t!l||!||‘|||||||||l

|

’ Advance Seminar Rates'

| (22 January 1993 Deadline)

First name (as you would like it to appear on your badge)

1['1|}||||||l|||||4|\||||

Last name (as you would like it to appear on your badge)

Institution/company (will appear on badge, subject to abbreviation)

N I e e T O B

Regular ... @$200

| Student? 0$100

| Postdoctoral? @ $100
K-12 Teacher? a$100

| | Retired .. 0$100

Mailing address

’Jllllllllliilljlly|llll

Important Notes

| [1] Seminar fee covers admission to

Protein Kinases and Phosphatases, but
does notinclude admission to any other
AAAS¥93 sessions. Registrations re-
ceived after 22 January 1993 will not be

processed, but you may register on site
| beginning 11 February. On-site rates

|
City State Zip code
' I I S
Country
\ Y I Y S N Y O ’ ’ [E I O I |
Daytime phone number Fax number

If registering at student rate, check here Q and attach a copy of your student ID card.

If registering at postdoctoral or K—12 teacher rate, indicate the name and number of your chairperson or principal:

are $30 higher than advance rates for
regular registration, $10 higher for stu-
dents, and $20 higher for all others.

[2] Special rates: To qualify for student
rate, you must attach a copy of your

Chairperson/principal's name Chairperson/principal’s phone number

student ID card. To qualify for postdoc
or K-12 teacher rate, you must provide

Payment Method®: 0 Checkenclosed  QVISA ~ UMasterCard  Q Original institutional purchase order attached  the name and phone number of your

(no other cards accepted)

LIIIIIII[IIIIIIILIII

Credit card number

Signature Exp.date

Mail to: AAAS¥93, P.O. Box 630285, Baltimore, MD 21263. Or fax (credit card payments only) to 202-289-4021.

0 Check this box to receive prices and descriptions of other AAAS¥x93 seminars and symposia.

Hotel Reservation Form

Send confirmation to:

Name
(last name) (first name)

Institution/company

(if part of address)
Address
City/state/zip/country
Phone Fax
Other occupant(s) of room

T {name)
(name) (name)

Special housing needs: 0 Wheelchair-accessible room 0 Nonsmoking room

Q Other

Late Arrivals (after 4 pm) mustbe guaranteed with a deposit for the first night plus 9.7% occupancy
tax, either by a major credit card or check (payable to the appropriate hotel).

U Checkenclosed Q Creditcard

(credit card company)

Creditcard# | | | | | | | | 00

Exp. date Signature

4+ Reservations must be received at the appropriate hotel by 18 January 1993.
(Housing requests received after this date are conditional on room availability.)

4+ Reservation changes and cancellations must be made directly with the hotel.
4 Children under 18 stay free in same room as parents.
4+ Check-in time is 4 pm; check-out time is 12 noon.

department chairperson or principal in
the space provided. Registrations re-
ceived without appropriate verification
will be charged at the regular rates.

[3] Cancellations must be received in
writing by 22 January 1993. No refunds
will be made for cancellations received
after this date. Refunds are subject to a
$25 cancellation charge and will be pro-
cessed after the seminar. DE

Seminar at AAAS%93 < February 1993 < Boston

Room Rates:

Check appropriate box for your choice of hotel
and room. Add 9.7% occupancy tax to rates
shown.

Boston Marriott Copley Place
Attn: Reservations, 110 Huntington Avenue,
Boston, MA 02116

Q Single (1 person, 1 bed) .....
QO Double (2 persons, 1 bed) .. .
Q Triple (3 persons, 2 beds) ................. $109
0 Quad (4 persons, 2 beds) ...........cu.... $119

.$ 99

Sheraton Boston, Attn: Reservations,
39 Dalton Street, Boston, MA 02199
[Specify main hotel or tower] ...... main / tower

Q Single (1 person, 1 bed) ......... $105/$125
Q Double (2 persons, 1 bed) ...... $115/$135
Q Twin (2 persons, 2 beds) ........ $115/$135
QO SUILE v $150 & up

Arrival & Departure:

List definite arrival/departure dates & times.
Reservations are held until 4 pm. Arrivals after
4 pm must be guaranteed with a deposit for one
night plus tax.

Arrival date Time
Departure date Time

Mailing Instructions:
Mail this form to the hotel of your choice
(address above), with any necessary deposit.



Why the ACAS 570C is
The Leader in UV-Visible Confocal Microscopy

From time to time, Meridian Instruments is asked
a relatively simple question — “What makes your
stage-scanning ACAS 570C UV-visible confocal
system superior to laser-scanning confocal
systems?”” We think the question is a good one, and
we'd like to take 2 moment to answer it.

No Lateral Chromatic Aberration

One of the basic problems in laser-scanning lies
in the fact that UV-epiflourescerice objectives are
designed to maximize UV transmission, but are
made achromatic only for visible wavelengths. When
a laser beam is scanned through an objective, this
inherent limitation causes lateral chromatic
aberration — a situation in which the objective
focuses the UV laser illumination off to the side with
respect to the visible fluorescence detection spot.
(See Figure 1). As the laser beam is scanned off-axis
in this way, both signal intensity and resolution
decrease (Wells, 1990), effectively limiting the
useful field of view.

The ACAS is designed with a laser beam fixed in
position along its entire optical axis, and builds
confocal images by scanning a sample over the
stationary laser beam (instead of scanning a beam
across the sample). This method — called “stage-
scanning” — eliminates the lateral chromatic
aberration inherent in laser-scanning systems.

What does this mean to you?

Simply that, with the ACAS, signal intensity and
resolution are independent of location. The ACAS
570, like all other ACAS models, offers consistent
high-resolution imaging at 4/ points within the
field, an important consideration when quantitating
fluorescence at various locations within the sample.

In addition, because the ACAS is a stage-scanning
system, it can scan an entire sample (up to 2 cm x
2 cm) with the same quality as a high magnification

3-D SFP reconstruction of a series of confocal sections of
macerated male Tyrophagus Longier (Astigmata Acari) mite.
Stained with acid fuchsin embedded in HEINZE medium.
Sample size 720%720 microns. (Courtesy of Dr. Manﬁed G.
Walzl, Univ. of Vienna, Austria)

image. A laser-scanning system, on the other hand,
is limited to collecting data strictly from the field of
view visible through the oculars. The virtually
unlimited field of view offered by the ACAS stage-
scanning method can be an especially important
advantage when working with whole embryos, other
large samples, or when searching for rare events.

No Axial Chromatic Aberration

In addition to lateral chromatic aberration,
laser-scanning confocal systems also can suffer
from axial chromatic aberration — a vertical
displacement of the UV laser illumination spot in
relation to the point of visible fluorescence
detection. (See Figure 2).

Because all objectives used in laser-scanning
confocal microscopes focus UV excitation light at a
different depth than visible detection light, the
signal originating from the point of excitation will
not be in proper focus for detection. This situation
results in 2 marked loss of sensitivity, which worsens
as the user selects thinner and thinner optical slices
for confocal imaging.

The ACAS 570C corrects for this aberration by
utilizing a multi-lens optical element in the
excitation beam path to compensate exactly for
the different focal depths of UV and visible light.
This optic is mounted on a precision slide and can
easily be moved into two positions: one for UV
excitation, and one for visible excitation. In each
case, the excitation and detection volumes become
precisely aligned and, thus, the image you see is
truly “confocal.”

Lateral Axial (Longitudinal)
Chromatic Aberration Chromatic Aberration
Mc/non ’ ;\;”ﬁm mwoﬁ( w
focus focus focus
Figure 1 Figure2
Is Faster Necessarily Better?

We've already mentioned some of the advantages
of the on-axis (“stage scanning”) method used by
the ACAS 570C: no chromatic aberrations, unlimited
size of field, and signal intensity and resolution
independent of position within the field. But, what
about the disadvantages? _

The one we hear most often from other confocal
companies has to do with speed. Because the ACAS
570C moves the specimen to build a confocal image
point by point, gathering an image can require six
seconds to three minutes, depending upon the size
of the scanned area. Compared with laser scanning

systems, this appears to be a relatively long time at
first glance. But, is it really?

While a laser scanner can form an image in one
to four seconds, nearly all biological samples
require muitiple scans before the signal-to-noise
ratio becomes good enough to produce a
publication-quality image. Thus, the real time for
image acquisition on laser-scanning confocal
systems may be one minute or longer.

While the ACAS’ stage-scanning method results
in a slower single-pass speed, it offers exceptional
image quality and other opportunities not afforded
by off-axis laser-scanning confocal units.

By using an AOM (Acousto-Optic Modulator), the
ACAS flashes its laser beam only at the precise
location of each pixel. Because the sample is not
illuminated at any other time or location, sensitive
specimens suffer significantly less photobleaching
and less photodamage. This feature allows the use
of photosensitive dyes that are not usable with other
instruments.

In addition, the ACAS can accommodate very
dim samples by utilizing a laser illumination system
that can flash upto 256 times at each pixel location.
This exclusive “single-scan averaging” feature
produces exceedingly high signal-to-noise ratios in
one pass. As a result, unlike laser scanners, the ACAS
never needs to average multiple scans (and,
therefore, users never need to deal with
misregistration problems that can result from such
operations).

As an additional advantage for confocal
quantitation of kinetic events, the ACAS 570C can be
set to acquire point data as quickly as 10 psec per
point, and line data from two to 400 points in
timeframes as fast as 10 msec per line.

The Right Choice

We think all these reasons provide a pretty good
answer as to why the ACAS 570C is the leader in
UV-visible confocal microscopy (and Has been for

. years). If you agree, give us a call. We'll be happy to

tell you more about the exciting advantages of the
line of ACAS products. There’s one to fit every need.

MERIDIAN

Instruments, Inc.

2310 Science Parkway * Okemos, Michigan 48364
Phone: 800-247-8084 * 517-349-7200

Fax:  517-349-5967

Meridian Instruments Europe, Inc.

Industriepark — West 75 * B-9100 St. Niklaas BELGIUM
Phone: 3-7801760 * Fax: 3-7781727

Meridian Instruments Far East K.K.

The Sonehara Building (2nd Floor)

2-23-3 Higashi Nihonbashi  Chuo-ku, Tokyo 103 JAPAN
Phone: 03-5820-3315 * Fax: 03-5820-3316

Wells, K. Sam, et al. “Chromatic aberrations in fluorescence
LSCM measurements,” Handbook of Biological Confocal
Microscopy, James B. Pawley, ed. (Plenum Press: New York, 1990,)

Distributors located in Australia, Austria, Benelux, France, Germany, Israel, Italy, Korea, New Zealand, Spain, Sweden, Switzerland, Taiwan, and the United Kingdom.
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Here’s Fuel For The
Argument That DOE Reduces
Development Time.

Without Design Of Experiments

Maybe you're trying to produce a new premium-grade
gasoline that delivers higher performance with lower emis-

sions. Maybe you're responsible for

\\\»,n\\!llﬂw.}//f//
aw iy,
WA Ly,
N %,
N g %, the development of a new soda
Z

Z,
%

Z
¢ % that offers better taste and
contains fewer calories.

Or maybe you're manag-

ing the formulation of spe-
& cialty chemicals.
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iy, " z A W W
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Whether you're devel-
oping a new product or trying to
improve a manufacturing process, you need DOE.

DOE is a quality management technique with some
70 years of proven results backing it up. It’s different than

the trial and error approach to optimizing mixtures, which

UNLEADED

| UNLEADED

With Design Of Experiments

is expensive and often results in waste that has to be elimi-
nated — such as barrels of toxic chemicals.Using RS/Discover,
a DOE software tool, you can find the right combination
of ingredients that meet your objectives. You'll know how
to optimize your mixture with your current technology, or
ascertain that you need to pursue a new direction, saving
time and money.

BBN Software Products pioneered commercially avail-
able DOE software. We offer a full

line of software solutions ranging

from the easy-to-use (BBN/Catalyst) — )

to the sophisticated (RS/Discover). We also offer DOE/Direct,
an industry support program to provide the training infor-
mation and tools you need to begin realizing the benefits of

DOE. For our free DOE Demo Disk, call 1-800-395-6392.

BBN SOFTWARE PRODUCTS

RS/Discover is a registered trademark and BBN/Catalyst. DOE Done Right and DOE/Direct are trademarks of BBN Software Products.
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Which bench-top mass analyzer s

designed specifically for biochemists
and s being used routinely for a/l these
applications 7z laboratories
around the world ?

LASERMAT has become the standard in bench-top biochemistry mass analysis. It is a high
performance laser desorption time-of-fight mass analyzer, optimized for the rapid,
convenient study of peptides, proteins, oligosaccharides and other biopolymers. High quality

design and diverse applications are endorsed by numerous users and published work.

As a complementary charac-
terization technique to Edman
Protein Sequencing — Apolipo-
protein Al mutation Arg60 causes
autosomal dominant amyloidosis;
Ludwig Institute, London, UK;
Proc. Natl. Acad. Sci., USA, 89,
7389-7393 (1992).

Characterization of recombi-
nant proteins — Analysis of
recombinant  human ciliary
neurotrophic factor (CNTF) by
laser desorption time of flight
mass spectrometry; Regeneron
Pharmaceuticals, NY; presented
at the Sixth Protein Society
Symposium.

Verification of  synthetic
peptides, looking for deletions,
additions and protecting groups
that have not been removed —
Optimized solid phase peptide

synthesis of a 41 amino acid
residue peptide sequence of
GP41 envelope glycoprotein with
significant ~ high  sensitivity
against HIV-1 antibody positive
sera;, University of Tubingen,
Germany; presented at the 22nd
European Peptide Symposium.

Characterization of variant
proteins — Characterization of
lysyl oxidase and TRAMP, distinct
proteins that co-purify from
porcine skin; Edinburgh
University, UK; Matrix, in press.

Monitoring of enzymatic and
chemical reactions — Studying
advanced glycation processes
using matrix assisted laser
desorption; C.N.R. Padova, Italy,
Policlinico University, Italy and
Finnigan MAT, presented at Sixth
Protein Society Symposium.

Characterization of glyco-
proteins and native oligo-
saccharides cleaved  from
glycoproteins — Glycobiology
Institute, Oxford University, UK;
Glycoconjugate J., 9 1-12 (1992).

Analysis of oligonucleotides
— Matrix assisted laser
desorption of oligonucleotides;
California Institute of Technology;
presented at 40th ASMS
Conference on Mass
Spectrometry.

Detection of peptides eluting
from RP-HPLC — Predominant
naturally processed peptides
bound to HLA-DR1 are derived
from MHC-related molecules
and are heterogeneous in size;
Harvard University, Cambridge,
USA; Nature 358, 764-768 (1992).

LASERMAT adds a new dimension to biopolymer analysis. To find out how the
LASERMAT can accelerate your research program, call your nearest Finnigan MAT office

Callifornia (408) 433-4800 - Georgia (404) 424-7880 - Ohio (513) 891-1255 -

A subsidiary of Thermo Instrument Systems, Inc.
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lllinois (708) 310-0140 - New Jersey (201) 740-9177

Maryland (301) 698-9750 - Germany (0421) 54 93-0 - UK (0442) 233555 - France (01) 69 41 98 00 - Italy (02) 66011742

Netherlands (08385) 27266 - Sweden (08) 6800101

- Japan (03) 3372 3001



Science
in Japan

In the 6 years since Science last prepared a special issue on Japan (Science, 18 July 1986) the
Japanese economy has continued to grow at a rate that is the envy of the world. For the Japanese
scientific community, however, change has been uneven. Two different trends are obvious: The
universities are changing very slowly, while industry is changing rapidly, building ever more
sophisticated basic research laboratories. Science’s reporters take a look at these trends in the
pages that follow, sketch the scientific geography of Japan, and meet a sample of Japan’s diverse
research scientists.

Science also asked several of Japan’s own scientists and policy makers to describe the strengths
and weaknesses of Japanese science and to describe particular areas of Japanese research. Their
accounts appear on pages 581-630, preceded by a description of the early history of Japanese science
from distinguished guest author, His Imperial Highness Akihito, Emperor of Japan. A celebrated
scientist in his own right, the Emperor looks at the early history of Japanese science in the period
before his great-grandfather, the Emperor Meiji, opened Japan to an influx of foreign learning.

NEWS Has Japan Begun to Move Toward Atomic 586
Level Material Processing?
The Scientific Geography of Japan 562 M. Aono
Universities: Japanese Academics Bemoan 564  Astronomy in Japan 587
the Cost of Years of Neglect T. Tanaka
Big Spender, but Little Basic Clout ® Women
Scientists: It's Lonely at the Top ® Breaking The Challenge of Joint Research in Japan 589
Barriers and Expanding Frontiers K. Koizumi
Industrial Labs: Industry Steps in to Fill the 570  Underfunding of Basic Research in Japan 590
Gap in Basic Research A. Arima
Science Cities: Has Tsukuba Put Its Worst 572  Seppuku and Autoimmunity 591
Days Behind It? T. Honjo
If at First You Don’t Succeed. ..
ARTICLES
Profiles: Diversity Flourishes in 573
Japan’s Research Labs Interleukin-6 and Its Receptor: A Paradigm 593
for Cytokines
Looking Ahead: Bright Dreams Despite a 577 T.Kishimoto, S. Akira, T. Taga
Legacy of Hits and Misses
Molecular Diversity of Glutamate Receptors 597
A HISTORICAL VIEWPOINT and Implications for Brain Functions
S. Nakanishi
Early Cultivators of Science in Japan 578
Akihito Multistep Carcinogenesis: A 1992 Perspective ~ 603
T. Sugimura
PERSPECTIVES

Intracellular Signaling by Hydrolysis of Phos- 607
The Real World Computing Program: MITI’s 581  pholipids and Activation of Protein Kinase C
Next Computer Research Initiative Y. Nishizuka
A. Yonezawa

The Economics of Health Care in Japan 614
Public and Private Support of Basic 582  N. lkegami
Research in Japan
Y. Hirano The Yohkoh Mission for High-Energy 618
Solar Physics
Organic Synthesis: Current Status in Japan 584 L.W.Actonetal.
R. Noyori
Seismic Tomogram of the Earth’s Mantle: 625
Geodynamic Implications
Y. Fukao

ENCE e VOL. 258 23 OCTOBER 1992

2
A
)

|\
€[/

WY

News Editor: Alun Anderson
Perspectives Editors: Katrina
Kelner & David Voss
Articles Editors: R. Brooks
Hanson & Paula A. Kiberstis
Design: Diana DeFrancesco
Map lllustration: Doug Stewart
Graphics: Susan Nowoslawski
Copy Editor: Troy P. Gately

561




We'll Help You
Build A New Lab

Let the free Science
product information
service put you in
touch with the vendors
whose products you will
need.

Simply write us a let-
ter stating the specifics
about your proposed lab
and the instruments and

supplies you need.
We will do the rest.

Write to:

SCIENCE Magazine
New Lab Service Department
1333 H Street, N.W., Rm 830,
Washington, DC 20005
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PURIFY MORE
SYNTHETIC
DNA WITH

PRP-1 & PRP-3

HPLC
COLUMNS

12

SHONIMAS SNV

1 FAILURE SEQUENCES
2 5’ DMT 8mer

YIdH SINGLLS AS ONLLLAd T QELEVINOLANY SAASNHISIA/SALL T

0 5 10 15
MINUTES

INPALS  SNIVVTO)

HIGHER CAPACITY
THESE COLUMNS PURIFY
MORE DNA PER RUN
THAN ANY OTHER
REVERSED PHASE HPLC
COLUMN.

SI/SALL HA - SHe

SUASN:

GOOD VERSATILITY
PURIFY YOUR CHOICE
OF DIMETHYLTRITYL-
ATED, BIOTINYLATED,
OR FLUORESCEIN
LABELED DNA

PN

BETTER RECOVERY
WITH PRP-1 & PRP-3
POLYMERIC COLUMNS
YOU RECOVER 95% OR
MORE OF YOUR DNA.
OTHER COLUMNS ONLY
LET YOU RECOVER 50-
80%.

FOR MORE INFOR-
MATION ABOUT DNA
PURIFICATION, CALL
(800) 648-5950 OR CIRCLE
THE READER SERVICE
CARD.

SHASNASTA/SAAL VA SHEONTALS  SNINVVTOD D T SINGLLSAS ONLLE d e (AELLVING

HAMILTON

THE MEASURE OF EXCELLENCE

HAMILTON COMPANY
P.O. BOX 10030
RENO, NEVADA 89520-0012
800-648-5950 OR 702-786-7077

SINVGLES ASONLLL AT AELLVINO LN

AUSNASIA/SALL T SHONIMAS SNINVTOD D dI
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