


If yvou need the lowest possible
error rate or blunt-ended PCR
J€ragments, you need Pfu DNA
polymerase! Unlike Taq DNA
'polymerase, Pfu proof-reads
and corrects errors'.
The proof is in the PCR.
If a 1-kb sequence is
amplified for 20 effec-
tive cycles, there will be
misincorporation
mutations in 40% of th
products generated
with Taq, but of
those amplified
with Pfu only 3.2%
will have mutations.
The advantages
add up to
better PCR!

* >12 times higher flidelity

“Pfu: 3.2%
mutations

Our thanks to Dr. Kary
Mullis for mutating

* Blunt-ended fragments
INTERNET MaiL iunt-enaeda iragzmen
tech_services@stratagene.com

USA

Corporate Headquarters Pf u DNA powmefasen

(800) 424-5444
(619) 535-5400

Fax: (619) 535-0045 There is on’y one Oﬁgina’-

GERMANY

Stratagene GmbH
Telephone: (06221) 400634
Telefax: (06221) 400639

Unitep KingDom

Call Stratagene or
your Stratagene distributor
Stratagene Ltd.

m® for the complete picture.
Telephone: (0223) 420955

Telefax: (0223) 420234 Native Pfu DNA Polymerase Catalog #600135 (100U), #600136 (500U)

g:‘"ftlfm"g - Recombinant Pfu DNA Polymerase Catalog #600153 (100U). #600154 (500U), #600159 (1000U)
ratagene Gmi
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In LSC, It’s Experience That Counts

AL Gl 1,

Building on Forty Years of Innovations, the New Packard
Tri-Carbs Are Ready For the 21st Century

In 1954, Packard introduced the world’s first liquid
scintillation counter (LSC): the Tri-Carb 314. In both

name and model number, it heralded a new era of biologi-
cal research: sensitive, accurate, and convenient measure-
ment of *H and *C. For 40 years, Packard LSC innovations
have consistently set the benchmarks against which other
LSC’s are compared.

Now, there’s a whole new generation of Tri-Carbs: the
2100, 2300, and 2700 series LSC's. Different by design,
today’s Tri-Carbs are 386 or 486 computer controlled
analyzers. These new Tri-Carbs reduce background by a
factor of ten, cut cocktail use in half, slash waste disposal
costs by up to 80%, and increase throughput.

A Canbera Company
Packard International Offices:

PAcmD Packard Instrument Company, 800 Research Parkway, Meriden, CT 06450 U.S.A.
Tel: 203-238-2351 Toll Free: 1-800-323-1891 TX: 643251 FAX:203-639-2172

These instruments even test their own performance
automatically.

Today’s Tri-Carbs are designed for the future with multi-
user, single key counting, sample analysis, data processing
with your choice of software, and final answer output.
Direct networking lets you automatically send your results
where you want them. And, with the available OS/2®
operating system and Packard's Windows-based
ChroniCal™ database software, you can easily customize
your own complete assay quality control system.

There’s even more, so call today and ask for information
about the new Tri-Carb 2100, 2300, and 2700 LSC’s.

Packard Instrument, Co.

CERTIFIED
sC L

Australia, Mt Waverley 61-3-543-4266; Austria, Vienna 43-1-302504-0; Belgium, Brussels 32-2-4668210; Canada, Ontario 1-800-387-9559; Denmark, Greve 45-42909023;
France, Rungis (33) 1 46.86.27.75; Germany, Frankfurt (49-69) 663010; Italy, Milano 39-2-33910796/7/8; Japan, Tokyo 81-3-3866-5850; Netherlands, Groningen 31-50-413360;
Tilburg (013) 423900; Russia, Moscow, 7-095-238-7335; Switzerland, Zurich (01) 481 69 44; United Kingdom, Pangbourne, Berks (44) 0734 844981.
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We
think you

should buy
our UNIX
system.

But maybe

represents da i
generation o
commercial
~ UNIX...with good
 functionality, §
- efficiency,
modularity,

you should get

.second

op1n101n.

[[H ©DIGITAL EQUIPMENT CORPO



Al’ld a
third.
And « fourth.

So if you're looking for a UNIX

NO matter how many C‘XPCTT

opinions you get, they’ll all agree: system to grow with, put DEC

Digital’s DEC OSF/1* is the ideal OSF/1 on your short list.

UNIXY* offering for a broad range of [t’s a decision everyone will

‘heritage, Digital

businesses. Here’s what the experts haS m aged applaud.

are raving about: 5 to engineer To receive copies of these

« Best standards compliance its way to a 0 independent evaluations, call

« Outstanding reliability full-featured e 1-800-DIGITAL. For more infor-

+ The highest-level availability mation, contact your Digital

« Incomparable performance Business Partner or Digital.

+ 64-bit Alpha technology

« Wide variety of applications
And, most importantly, no costly
future conversions, because you're

already where everyone else will

be going.

e fromn Yankee Watch: “Commerial UNIX:This Time We Mean Business,” May 1994. D.H. Brown quote is from “Digital’s Hi- Low Drive.” June 1994, Muminata quote is by Jonathan Euniac. Origi © 1994, Calmers Poblishisng Compaury. Used with permtission
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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
Kinase C, Protein Kinase A and Protein Tyrosine Kinase.

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

Austria
Belgium

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

Piesce Chemical Company, 1994

Sensitive, colorimetri¢ kinase
assays that let YOU choose your
substrate . . . Scie Fiction?
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Pierce colorimetric assay kits give you all the sensitivity you need and
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!

European Office: Pierce Europe BY. - PO. Box 1512 - 3260 BA Oud Beijerland - The Netherlands - Telephone: 31.1860.19277 FAX: 31.1860.19179
Evropean Distributors:

018891819

To order in the U.S.A.: Pierce - 3747 N. Meridian Rd. - P.0.8ox 117 - Rockford, IL 61105 - Telephone: 800.874.3723 FAX: 800.842.5007 - nfernet E-moil Address: PierceChem@mdmail.com
025097220 Norway 22727100
Frone 070038855 Holland
03646551

Denmork 44948822 Italy

United Kingdom 0244382525
0206113133 or Spain 017290333
Germany 0224196850

Sweden 087460035
076795795 Switzerland 0217287772

1= PIERCE

a Perstorp Biotec Company
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ey T HIS WEEK IN SCIENCE

edited by PHIL SZUROMI

Cells as detectors

In any analytical separation
technique, there must be some
way of identifying the various
fractions. Detectors used in
electrophoresis and chromatog-
raphy range from film and ther-
mal sensors to mass spectrom-
eters. Shear et al. (p. 74) have
used the responses of single cells
to detect biomolecules sepa-
rated by capillary electrophore-
sis. The response of the cell to
ligand binding by its surface re-
ceptors allows it to be used as a
biosensor. For example, acetyl-
choline was detected through
its binding to receptors on a rat
PC-12 cell. Binding released
intracellular calcium, which was
detected by the fluorescence of
the indicator dye fluo-3. In an-
other approach, transmembrane
currents were measured in a Xeno-
pus cocyte that was injected with
a messenger RNA that encoded
a serotonin receptor.

Scanning more clearly
Achieving atomic resolution

with the atomic force micro-
scope (AFM) is difficult when

2 -
.q‘O;

-

a
N2
the interaction forces between
the sample and the probe tip are
large. Atomic resolution has
been achieved previously by
studying samples in water to
reduce these forces, but for ultra-
high-vacuum conditions atomic
resolution with the AFM has
been elusive. Giessibl (p. 68)
used amodified cantilever beam
for holding the tip to imple-
ment a force detection scheme

Designer transcription factors
Transcription factors are proteins that bind to gene promoters
regulating expression of the gene. If transcription factors with
suitable specificities can be produced and introduced into cells,
certain genes could be controlled at will. Pomerantz et al. (p. 93)
describe a method for designing a transcription factor with a
completely new specificity by fusing together parts of two other
transcription factors with defined, distinct specificities. This ap-
proach could be important in controlling genes introduced into

patients during gene therapy.

that senses the force gradient in
a frequency-modulation mode.
Atomic-resolution images of the
silicon (111)-(7x7) recon-
structed surface were obtained.

Putting on weight
The long-standing solar neu-
trino problem—a shortfall in the
detected flux of neutrinos from
nuclear reactions in the sun’s
core, compared to theoretical
expectation—has deepened
with the advent of detectors able
to measure neutrinos from dif-
ferent branches of the nuclear
reaction chain. Raghavan (p.
45; see cover) argues that an
overall solution can be found
neither in nuclear physics nor
in astrophysics; only if the neu-
trino has non-zero mass, so that
neutrino species can intercon-
vert, are the results explicable.

Land plant survival
The Permian-Triassic extinc-
tion (about 250 million years
ago) was one of the largest ma-
rine extinctions in the fossil
record. Retallack (p. 77), on the
basis of a recorrelation of ter-
restrial sequences in Australia,
shows that the effects on ter-
restrial plants were also dra-
matic. Asaresult, Early Triassic
floras were evidently dominated
by a few survivors for several
million years.

In slow motion

In order to flow, glaciers must
overcome friction against their
bed. Flow can be rapid in ice
streams or when large glaciers
collapse. Iverson et al. (p. 80)
measured bed deformation, flu-
id pressures, and other param-
eters in boreholes in a glacier in
Sweden to investigate the
mechanisms controlling flow at
the base of the glacier. As dis-
cussed in a Perspective by Clark
(p- 43), the results imply that
high fluid pressures that allow
the glacier to decouple from its
bed rather than deformation of
soft sediments appear to accom-
modate flow.

No high fliers
Earlier this year, it had been
proposed that stratospheric
ozone losses due to the presence
of chlorine-containing com-

- pounds could be mitigated by

ion chemistry. The action of
ultraviolet light on balloon-
launched screens of aluminum
or zinc could be used to inject
electric charge into the strato-
sphere and convert chlorine
atoms to unreactive chlorine
ions, which could then also be
collected. However, measure-
ments of stratospheric negative
ion composition by Viggiano et
al. (p. 82) show that chlorine-
containing ions [Cl-, ClI-(H,O),
and CI-(H,0),] would never ac-
count for more than 1 percent
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of the ions generated. On the
basis of these data and other
arguments, they conclude that
such a remediation scheme is
not feasible.

Making contact

The p53 tumor suppressor pro-
tein regulates the transcription
of genes that inhibit or arrest
cellular proliferation. In order
to function, p53 requires both a
DNA binding domain and an
activation domain. In order to
understand how p53 transmits
itactivation signal to the basal
transcription machinery, Thut
et al. (p. 100) have examined
the requirement for compo-
nents of the initiation complex
for p53 activation. They find
that p53 directly contacts two
TATA binding protein—associ-
ated factors (TAFs). These
TAFs were required for the ac-
tivation in vitro.

Selecting stem cells
Blood cells arise from cell dif-
ferentiation processes that be-
gin with hematopoetic stem
cells; isolating stem cells in a
pure form would be useful for
many clinical and research ap-
plications. Conventional meth-
ods of cell sorting can enrich
the population of stem cells
from bone marrow but may al-
ter the cell’s physiology or con-
tain residual, more mature cells.
Berardi et al. (p. 104) stimu-
lated human bone marrow cells
with two cytokines, the Kit li-
gand and interleukin-3, in the
presence of an antimetabolite.
This single step killed progeni-
tor cells and left a small popula-
tion (1 in 10° cells) of quiescent
cells with a stem cell immuno-
phenotype. These cells were able
to produce myeloid and lym-
phoid lineage cells.



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

{HotWaX"‘ Mg?" Beads.}

Better than Wax Alone. _

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

| Perfect PCR.

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

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

1-800-955-6288
[)JJ/ Invitro®Z]

3985 B Sorrento Valley Blvd.
San Diego, California 92121
Telephone (619) 597-6200

lar Systems, Inc. and issued to Cetus Corporation FH.X (619) 597’6201

European Headquarters:
Invitrogen BV

De Schelp 26, 9351 NV Leek

CELBIO

Switzerland 155-1966
Austria 0660-8127
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STATISTICA/W™ (for Windows) Complete Statistical Sys-
tem with thousands of on-screen customizable, presentation-quality
graphs fully integrated with all procedures m Complete Windows 3.1
support, DDE, OLE, TT-fonts, multiple toolbars, right mouse button
support m Unlimited numbers of data-, results-, and graph-windows
= Inter-window integration: data, results, and graphs can be treated
as objects and converted into one another in a number of ways m
The largest selection of statistics and graphs in a single system;
comprehensive implementations of: Exploratory techniques; multi-
way tables with banners (presentation-quality reports); nonpara-
metrics; distribution fitting; multiple regression; general nonlinear
estimation; stepwise logit/probit; general ANCOVA/MANCOVA; step-
wise discriminant analysis; log-linear analysis; factor analysis; clus-
ter analysis; multidimensional scaling; canonical correlation; item
analysis/reliability; survival analysis; time series modeling; forecast-
ing; lags analysis; quality control; process analysis; experimental de-
sign (with Taguchi); and much more m Manuals with comprehen-
sive introductions to each procedure and examples m Hypertext-
based Stats Advisor expert system m Extensive data management fa-
cilities (spreadsheet with long formulas, block operations, ad-
vanced Clipboard support, DDE hot links, relational merge, data
verification, powerful programming language) m Batch command
language and macros also supported, “turn-key system” options m
All output displayed in Scrollsheets™ (dynamic, customizable, pres-
entation-quality tables with toolbars, pop-up windows, and instant
2D, 3D and multiple graphs) m Extremely large analysis designs
(e.g., correlation matrices up to 32,000x32,000, unlimited ANOVA
designs) m Megafile Manager with up to 32,000 variables (8 Mb)
per record m Unlimited size of files; extended (“quadruple™) preci-
sion; unmatched speed m Exchanges data and graphs with other ap-
plications via DDE or an extensive selection of file import/export fa-
cilities m Hundreds of types of graphs, including categorized multi-
ple 2D and 3D graphs, matrix plots, icons, and unique multivariate
(e.g., 4D) graphs m Facilities to custom design new graphs and add
them permanently to menu m On-screen graph customization with
advanced drawing tools, interactive stretching and resizing of com-
plex objects, interactive embedding of graphs and artwork, special
effects, icons, maps, multi-graphics management, page layout con-
trol for slides and printouts; unmatched speed of graph redraw m
Interactive rotation, perspective and cross-sections of all 3D and 4D
graphs m Extensive selection of tools for graphical exploration of
data: fitting, smoothing, overlaying, spectral planes, projections, lay-
ered compressions, marked subsets m Price $995.

Quick STATISTICA/w™ (for Windows) A comprehen-
sive selection of basic statistics and the full graphics capabilities of
STATISTICA/w m Price $495.

STATISTICA/pos™ (for DOS) A STATISTICA/W-compat-
ible data analysis system m Price $795.

Quick STATISTICA/pos™ (for DOS) A subset of STA-
TISTICA/pos statistics and graphics m Price $295.

Domestic sh/h $10 per product; 14-day money back guarantee.
Circle No. 21 on Readers’ Service Card

StatSoft”

2325 E. 13th St. » Tulsa, OK 74104 « (918) 583-4149
Fax: (918) 583-4376

E

Overseas Offices: StatSoft of Europe (Hamburg, FRG), ph: 040/4200347, fax:
040/4911310; StatSoft UK (London, UK), ph: 0462/482822, fax: 0462/482855; StatSoft
Pacific (Melbourne, Austraiia), ph: (03) 663 6580, fax: (03) 663 6117; StatSoft France
(Paris), ph: (1) 45 66 97 00, fax: (1) 45 66 06 51; Available from other Authorized Repr

STATISTICA/Mac™ (for Macintosh) A STATISTICA/W-compatible,
comprehensive data analysis and system designed for the Macintosh m
Imgesdemmofstﬁsﬁulmelhodsﬁmymmgmmdmﬂ:presmmﬂm—qmﬁty
graphics (incl. EDA, multiplots, a wide selection of

graphs; MacDﬂw-stylelools)lUnlﬂnlledsimofﬁleslMsmponfanystem
7, incl. “Publish and Subscribe” m Price $695.

Quick STATISTICA/Mac™ (for Macintosh) A subset of STATIS-
TICA/Mac: a comprehensive selection of basic statistics and the full graphics ca-
pabilities of STATISTICA/Mac ™ Price $395.

333867, Belgium: Texma Newtech 10 61 16 28; South Africa: Osiris Technical Systems 12-663-4500; Japan

StatSoft, STATISTICA/Mac, Quick STATISTICA/Mac, STATISTICA/w, Quick STATISTICA/w, and

S AkademiData Scientific AB ph: 018-2100835, fax: 018-210039; Finland: Statcon Oy ph: 24-334678, fax: 24-
Three's Ci Y. Inc., 03-3770-7600; Japan (' Design T Inc., 03-3667-1110.
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Sigma.

Supporting BUFFERS
the Future

of Research
With a

Tradition R
of Service.

What distinguishes a chemical company: First and foremost - service; which is Sigma’s approach to supporting
the future of research. Should technical questions arise, a Sigma specialist is available to assist you with
the use or application of our 35,000-plus products. In addition - quality; every one of Sigma’s products

is thoroughly assayed in state-of-the-art analytical laboratories using the most demanding analytical criteria.

— Another distinguishing factor is expertise; as in Sigma’s family of experts in life science research.

UAGNDSTIC REAGERTS

Sigma’s chemists are constantly at work on a wide spectrum of specialty chemicals for targeted
areas of research, adding over 2,000 new products each year. And they’re continually refining

and improving the products that established Sigma’s

eputation aver 50 yers ago SIGMA L

Service, quality and expertise distinguish Sigma as the leadin
9 y p g g 8 Where Science and Service Come Together.

Call collect: 314-771-5750,

consider Sigma as your single source for research biochemicals 800-325-3010, , ,
or contact your local Sigma office.

choice of laboratories worldwide. Weigh all the advantages and

and organic compounds.
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Amino acid analysis with
Immobilon-P.

High-yield sequencing of low-abundance
profeins with Immobilon-P*

Peptide mapping of blocked proteins
with Immobilon-CD.

Information Superhighway.

To elucidate the properties of your protein, let one of
the Immobilon™ transfer membranes pull out the maximum
information possible.

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

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

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

Internet Lab Catalogue: access URL menu, type:htip://www.nillipore.com

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

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

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

MILLIPORE

© 1994 Millipore Corporation
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Another first from SCIENCE...
The 1995 SCIENCE Calendar

genetic revolution, scientists around the globe have

looked to the pages of SCIENCE for leading-edge
research and scientific news. Now SCIENCE announces
another publishing event: The SCIENCE 1995 Calendar.
This full-color calendar features:

M 12 full-color mini-poster SCIENCE covers

B Oversized 9"x 12" format

B Large date blocks with major holidays

B An important moment in the history of science

highlighted each month

Whether you're planning scientific research or researching
the perfect gift for your favorite scientist, you'll want to
have your own copy of the 1995 SCIENCE Calendar!

[t's Easy to Order!

| want to show my support for SCIENCE. Please send me __
copies of the 1995 SCIENCE Calendar, for $12.50 (AAAS Member
price $11.50). | have enclosed a check for the amount of the calen-
dar (plus shipping charges for non-US orders). | understand my
order is refundable if | am not completely satisfied.

Shipping Address (please print)

Name

Fr’om the first experiments with electricity to the

Address_

City/State/Postal Code o - 4
Please allow 4-6 weeks for delivery. Prices and shipping charges
subject to change without notice. Calendars returned must be in
salable condition

Wash., DC residents please add sales tax

Payment Information

1 US dollar check VISA | Master Card

all credit card orders. Make check payable to AAAS Science Publications, Inc.

Signature ___ o _
Send orders to: Attn: Corrine Harris, AAAS Science Publications, Inc.
1333 H St., NW, Washington, DC 20005
(202) 326-6527 * FAX (202) 682-0816
Subtotal
DC Sales Tax

Outside the US:
Add $3.50 per Calendar air delivery

Total Enclosed

SCIENCE

Important: All payments must be made in US dollars. $25 minimum order for

Hear about the Molecule
of the Year from the
research leaders on
ScIENCECAST!

JOIN THE DNA REPAIR EXPERTS

Join SCIENCE authors Paul Modrich, Philip
Hanawalt and your colleagues from around the
world during the next live SCIENCECAST audio
conference to discuss the hottest topics in DNA
repair. You'll have the chance to pose your ques-
tions during an interactive question and answer
sessfon after these two research leaders open this
one hour conference with a short presentation.
Register today to hear about the future of this
exploding field.

SCIENCECAST: CONNECTING

SCIENCE READERS AND AUTHORS

The new SCIENCECAST audio conference series
offers you direct access to the top names in
research. For only $30 you can participate in the
conference privately in the comfort of your own
office or invite colleagues and classmates to listen
on your speaker phone. The SCIENCECAST audio
conference reserves your hot-line to the experts. Be
sure to look for upcoming SCIENCECAST
conferences.

SCIENCECAST
Live Audio Conference

SCIENCECAST topic: DNA Repair

Guest speakers: Paul Modrich and
Philip Hanawaft

Date and time: 9 February 1995, 1:00 P.M.
to 2:00 P.M. EST.

Registration fee: $30.00, includes phone charges and
conference materials.

To register or for more information call: U.S. & Canada:
1-800-776-0700; International: 913-661-0825.

Produced in cooperation with
S I

| TeleMarg ]




Saxtons River
Vermont

Autoimmunity

Renal Hemodynamics: Vascular ]
Biology of the Renal Circulation Copper Mountain

Ubiquitin and Protein Degradation Colorado
Biological Methylation

Cytokine and Lipid Mediator
Network in Cell Function

Micronutrients: Trace Elements
Ciliate Molecular Biology

Biology and Chemistry of Vision Snowmass Village

Transcription Initiation in Prokaryotes
P 4 Colorado

Phospholipases

Hematopoietic Neoplasms: Altered
State of Transcriptional Regulation

Protein Phosphorylation

Drugs of Abuse - Psychostimulants:
Tools for Study, Craving, Addiction
and Treatment RAS Superfamily of GTPases

Genetic and Behavioral Influenceson ~ Recent Advances in Glucose Trans-
Nutrient Metabolism and Obesity porter Biology

Lipid Modifications of Proteins Gl Tract VI: Cell and Molecular
Biology Approaches

Genetic Recombination and
Genome Rearrangements

Chromatin and Transcription

Cellular and Molecular Basis of
Gastroduodenal Mucosal Defense

Antioxidant Nutrients in the Cellular

Biology of Health and Disease
New Functions of Thrombin

Amyloid and other Abnormal
Protein Assembly Processes

To receive complete conference schedules and the application form {available in Feb., 1995), mail or FAX this form to:

FASEB Summer Research Conferences Office
9650 Rockville Pike Bethesda, MD 20814-3998 FAX 301-571-0650

®©

Please send information on the 1995 FASEB Summer Research Conferences to:

NAME FASEB Member Yes ___ No____

DEPARTMENT

AFFILIATION

ADDRESS

CITYy

STATE ZIp CODE COUNTRY
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T Cell Diagnostics Puts a Decade of
Immunology Research in Your Hands.

The path your research takes is often dictated by the High-Quality Mabs for High Specificity
resources at hand. For 10 years, T Cell Diagnostics and  Drecisely identify T cell antigen receptors and adhesion

our parent company, T Cell Sciences, have developed markers by using our broad range of monoclonal antibodies
tools for novel explorations into human immunology. and extensive applications expertise.
High-Performance EIA Kits Lead the Way Measure Immune Profiles for Clinical Research

With our unique combination of products, you have
the capability to study immune status in HIV, infectious
disease, and organ transplantation.

Accurately quantitate cytokines and soluble receptors
with our complete line of high-sensitivity, high-specificity
immunoassay kits. Calibrated standards and easy-to-follow

protocols ensure reproducible results in a few quick steps. Complete Support at Your Fingertips

Obtain absolute CD4 and CD8 lymphocyte counts Our experienced Technical Support Staff and Researchers
in your lab without flow cytometry by using the familiar will work closely with you to realize every advantage that
TRAx® ELISA format. our products bring to your lab.

Let us put a decade of immunology research in your hands. Call 1-800-624-4021 for our catalog.

|||||||||\|
]

T CELL DIAGNOSTICS

HELPING YOou EXPLORE THE IMMUNE RESPONSE

T Cell Diagnostics, Inc., 6 Gill Street, Woburn, MA 01801 Tel: 617-937-0890, 1-800-624-4021 *For Investigational Use Only. Pending FDA clearance. 'Patents Pending, T Cell Diagnostics Inc. *For Research Use Only.
Circle No. 24 on Readers’ Service Card D.C. #564



Dog-eared, rumpled &
the “most frequently used”
scientific journal

SCIENCE

ccording to a report in the May 1994 edition of

Welch Library Issues, SCIENCE tops the list of

the most frequently used journals in one of the
largest biomedical collections in the world: The William
H. Welch Medical Library, Johns Hopkins University
School of Medicine. Four times a year for a two-week
period the Welch Library staff tracks the usage of
scientific and medical journals in the library. According
to the data collected from 1990 to March of 1994,
SCIENCE received 1,953 uses. That’s over 100 more
uses than the second most used journal listed.

Each week 160,000 subscribers around the globe
turn to SCIENCE for the most important leading-edge
research and the latest scientific news stories. No
wonder copies of SCIENCE in libraries look a bit
dog-eared and rumpled. SCIENCE is the journal
scientists turn to first.

SCIENCE

Most frequently used journals

in the William H. Welch Medical Library,
Jobns Hopkins University School of Medicine

BCIENGE A o e L o s 1,953
SAMIAC o Femdpeon s o [ el E 1,646
New England Journal of Medicine . . . .. 1,765
Journal of Biological Chemistry . . .. .. 1,646
2T e L S s T IR NS 1,614
I e T a e e = el 1,077

Proceedings of the National
Academy of Sciences of the USA . .. 1,331

Gl e % o e i 1,024
American Journal of Physiology . .. ... .. 739
s e L e R S DR S S e e 731
American Journal of Epidemiology . . . ... 667
Journal of Immunology . ............. 661
BRI ROl . L R st 652
Canoer BeSEarth .o o valsn s s s s i 647
Annals of Internal Medicine ........... 615

Source: Welch Library Issues, May 1994,
Volume 6, Number 3




INFORMATION FOR

CONTRIBUTORS

Science is a weekly, peer-reviewed journal
with offices in Washington, D.C., and Cam-
bridge, U.K., that publishes research in every
field of scientific endeavor. Submitted manu-
scripts should be intelligible to readers in a
variety of disciplines and should be brief and
clearly written.

The guidelines below describe our manu-
script selection, review, and publication proc-
ess. Please follow these guidelines in prepar-

ing your manuscript to ensure speedy har"

dling by our editorial offices.

Categories of Signed Papers

General Articles (3000 to 5000 words total
or three to five printed pages) are expected
to review new developments in one field
that will be of interest to readers in other
fields; describe a current research problem
or a technique of interdisciplinary signifi-
cance; or discuss some aspect of the history,
logic, policy, or administration of science.
Readers should be able to learn from a gen-
eral article what has been firmly established
and what are unresolved questions or future
directions. Many general articles are solic-
ited by the editor-in-chief, but unsolicited
articles are welcome. Both solicited and un-
solicited articles undergo review.

General articles should include a note
giving the authors’ names, titles, and ad-
dresses; an abstract (50 to 100 words); an
introduction that outlines for the general
reader the main point of the article; and brief
subheadings to indicate the main ideas. The
reference list should not be exhaustive; a
maximum of 50 references is suggested.

Research Articles (up to 4000 words
total or four printed pages) are expected to
contain new data representing a major break-
through in a field. The article should include
an author note, abstract, introduction, and
sections with, brief subheadings. A maximum
of 40 references is suggested.

Figures and tables together with their legends
should occupy about one printed page for Gen-
eral Articles and Research Articles.

Reports (up to 2500 words total or three
printed pages) are expected to contain im-
portant research results. Addresses for all
authors should be listed on the title page and
the corresponding author should be indi-
cated by an asterisk. Reports should include
an abstract (no more than 100 words) and an
introductory paragraph. A maximum of 30
references is suggested. Figures and tables to-
gether with their legends should occupy no more
than three quarters of a printed page.
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Policy Forums (up to 2000 wotds total or
two printed pages) provide a platform to pre-
sent discussions of policy issues relevant to
science.

Perspectives briefly analyze recent re-
search and the impact of new developments
on future investigations, rather than present
new results and hypotheses, and should not
primarily discuss the authot’s own work. Per-
spectives are limited to between one and two
published pages.

Letters are selected for their pertinence
to material published in Science or because
they discuss problems of general interest to
scientists. Letters about material published
in Science may correct errors, provide sup-
port or agreement, or offer different points of

“view, clarifications, or additional informa-
tion. Personal remarks about an author are
inappropriate. Letters may be reviewed.
Those selected for publication are intended
to reflect the range of opinions received.
The author of the paper in question is usu-
ally given an opportunity to reply.

All letters are acknowledged by postcard;
authors are notified if their letters are to be
published. Preference is given to short letters
(250-500 words). Letters accepted for publi-
cation are frequently edited and shortened in
consultation with the author.

Technical Comments (up to 500 words)
may criticize articles or reports published in
Science within the previous 6 months or may
offer useful additional information. Minor is-
sues should be resolved by private correspon-
dence. The authors of the original paper are
asked for an opinion of the comment and are
given an opportunity to reply in the same
issue if the comment is published. Comments
and replies are subject to the usual reviewing
and editing procedures. Priority disputes may
undergo extensive review and are published
only-when action is recommended.

Book Review selections are made by the
editors. Instructions and length specifica-
tions accompany items to be reviewed when
they are sent to the reviewers, who are cho-
sen by the editors.

Manuscript Preparation
Use double-spacing throughout the text,
tables, figure legends, and references and
notes, and leave margins of at least 2.5 centi-
meters. Put your name on each page and
number the pages starting with the title page.
Titles and subheadings should be de-
scriptive clauses, not complete sentences or
questions. The maximum length for titles is
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102 characters and spaces for general ar-
ticles, and 98 characters and spaces for re-
search articles and reports.

Abstracts should explain to the general
reader why the research was undertaken and
why the results should be viewed as important.
The abstract should convey the paper’s main
point and outline the results or conclusions.

Text. A brief introduction describing the
paper’s significance should be intelligible to
readers in different disciplines. Technical
terms should be defined. All tables and fig-
ures should be cited in numerical order.

Figures and tables should be submitted
on separate pages from the text. For each
figure submit four high-quality prints, laser
prints, or original drawings no larger than 22
by 28 centimeters (8 ¥, by 11 inches). On the
back of every figure write the first author’s
name and the figure number and indicate the
correct orientation.

Photocopies of figures are not acceptable;
transparencies, slides, or negatives cannot be
used because they cannot be sent to review-
ers. Papers that include a large number of
figures or tables and a small amount of text
may present layout problems. In preparing
the manuscript, try to maintain sufficient
text to wrap around the figures.

On acceptance of a paper, authors re-
questing the use of color will be required to
pay $650 for the first color figure and $450
for each additional figure to help defray
costs related to publishing color. There will
be an additional charge for color figures in
the reprints.

Cover illustration suggestions may be
included with the manuscript. Submit prints,
not slides, negatives, or transparencies. After
an image is chosen for use on the cover, a
positive transparency will be required.

Informed consent. Investigations on hu-
mans must include a statement indicating
that informed consent was obtained after
the nature and possible consequences of the
studies were explained.

Animal welfare. Authors using experi-
mental animals must include a statement
that their care was in accordance with in-
stitutional guidelines. For animals subjected
to invasive procedures, include the anesthet-
ic, analgesic, and tranquilizing agents used,
as well as the amounts and frequeficy of
administration.

Uncertainties and reproducibility. Evi-
dence that the results are reproducible and

Science has the capability to
communicate via the Internet, so you may
send queries or letters, or return manuscript
reviews, to us at the following addresses:
science_editors@aaas.org for general editorial
queries
science_letters@aaas.org for letters to the
editor
science_reviews@aaas.org for returning
manuscript reviews




the conditions under which this reproduc-
ibility (replication) was obtained should be
explicitly stated. The effect of limitations in
experimental conditions on generalizability
of results should be discussed. Uncertainties
should be stated in terms of variation ex-
pected in independent repetitions of the
experiments; they should include an allow-
ance for possible systematic error arising
from inadequacies in the assumed model and
other known sources of possible bias. Prob-
abilities from statistical tests of significance
should not replace the reporting of results
and associated uncertainties.

Permissions to reprint illustrations or
tables from other publications must be ob-
tained in writing by the author. The written
permission must include complete citation
from the copyright owner (usually the pub*
lisher) to reprint such illustrations in Science.
Papers are not sent to the printer until copies
of all permission letters have been received.

Copyright law requires that we obtain
copyright transfer from authors of each pa-
per published in Science. Copyright forms
are sent to all authors prior to acceptance
and must be signed and returned to the
Washington, D.C., editorial office imme-
diately. U.S. government employees sign
the section of the form stating exemption
from copyright laws. Alterations to or sub-
stitutions for our form are not acceptable.

Manuscript Review and Selection

Before being reviewed in depth, most papers
are rated for their interest and overall suitabil-
ity by members of the Board of Reviewing
Editors. Papers submitted in disciplines for
which there is no appropriate member of the
Board of Reviewing Editors may be screened
by editorial staff in consultation with out-
side experts. Papers that are not highly rated
are mailed back to the authors within about
2 weeks; the title page and abstract from one
copy are retained for our files.

Approximately 35% of submitted papers
are reviewed in depth by two or more outside
referees. Reviewers are telephoned prior to
being sent a paper and are expected to de-
cline to review if they are not qualified or if
there is a possible conflict of interest. Re-
viewers are expected to return their com-
ments within 2 weeks and are instructed that
the manuscript is a privileged document that
is not to be disseminated or exploited. It is
the policy of Science that reviewers are kept
anonymous.

During the review process, the author may
be required to submit to Science any computer
programs by which the results presented in
the manuscript were obtained if such pro-
grams are essential to replicating the data
and are requested by a reviewer or editor.

When the review process is complete, the
manuscript and reviewers’ comments are dis-
cussed by the editors at a weekly meeting.

ing

v
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Checklist for Submission
Mﬂriuscripts should be addressed to the Editor-in-Chicf, Science, 1333 H Street, NW/, Wash-

ton, DC 20005, or to the senior editor,; European office, at Thomas House, George
St., Cambridge CB2 INH, UK. Submit four copics together with a lctter giving:

the names and telephone numbers of all authors, and the fax number and elec-
tronic mail address of the corresponding author.

the title of the paper and a statement of its main point.

the names, addresses (including electronic mail addresses), telephone and fax
numbers, and fields of interest of four to six persons outside your institution who
are qualified to referce the paper. Also, pleasc include any information needed to
ensure a fair review process and to avoid potential conflicts of interest.

the names of colleagues who have reviewed the paper.

the total number of words (including text, references, and figure and table
legends) in the manuscript.

a statement regarding whether any of the material has becn published or is under
consideration for publication clséwhere.

Also include with your manuscript:

any paper of yours that is in press or under consideration elsewhere and includes
information that would be helpful in evaluating the wotk submitted to Science.

written permission from any author whose work is cited'as a personal communica-
tion, unpublished work, or work in press but is not an author of your manuscript.
for manuscripts based on crystallographic data, two disk copies of the coordinates.
any information about the authors’ professional and financial affiliations that

may be perccived to have biased the presentation.

By submitting a manuscript, an author accepts the responsibility that all those
listed as authors of a work have agreed to be so listed, have seen and approved the
manuscript, and are responsible for its content.

Manuscripts are evaluated in terms of their
technical merit as well as their merit in
relation to other papers that are or have been
considered.

-In"selecting papers for publication, the
editors give preference to those of novelty
and general significance that are well writ-
ten, well organized, and intelligible to scien-
tists in different disciplines. An attempt is
made to balance the subject matter in all
sections of Science. Membership in the AAAS
is not a factor in selection.

Authors are notified of acceptance, rejec-
tion, or need for revision, usually within 8 to
10 weeks. Accepted papers are edited to
improve accuracy and clarity and to bring
them within the specified length limits.

Papers cannot be resubmitted over a dis-
agreement on interest level or relative merit.
If the author can demonstrate that a paper
was rejected on the basis of serious reviewer
error, resubmission will be considered.

Conditions of Acceptance

When a paper is accepted for publication in
Science, it is understood that

B any materials and methods necessary to
verify the conclusions of the experiments
reported will be made available to other
investigators under appropriate conditions.
m archival data sets (such as sequence and
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crystallographic data) will be offered for de-
posit to the appropriate data bank and the
identifier code will be sent to Science for
inclusion in the published manuscript (coor-
dinates should be released no later than 1
year after publication).

m the author or authors agree to transfer
copyright of the paper to Science; and the
paper will remain a privileged document and
will not be released to the press or the public
before publication.

m if there is a need in exceptional cases to
publicize data in advance of publication, the
AAAS Office of Communications (202-326-
6440) must be consulted.

Authors will be asked to provide a copy of
their manuscript on disk upon acceptance.
Specific instructions will be provided when
the manuscipt is returned for revision.

Printing and Publication

Proofs and reprints. One set of proofsand an
order blank for reprints are sent to the au-
thors. All corrections should be marked on
the author proof.

Scheduling. Papers are scheduled for pub-
lication after Science has received corrected
proofs. Papers with tables or figures that
present problems in layout, or with cover
pictures, or that exceed the length limits may
be subject to delay.
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SCIENCE STYLE SHEET

Acknowledgments, including funding in-
formation, should be gathered into a brief state-
ment at the end of the references and notes
and will be edited to conform to Science style.

Equations and formulas should be typed
with quadruple-spacing if they are to be set
off from the text. Define all symbols and
number all equations.

Figures. Most figures will be printed at a
width of 5.9 cm (2.3 inches or 1 column) or
12.2 cm (4.8 inches or 2 columns). Some
illustrations (for example, bar graphs, simple
line graphs, and gels) may be reduced to a
smaller width. Symbols and lettering should be
large enough to be legible after reductien:
Composite figures should be labeled A, B,
C,.... If mounting is necessary, use cardboard.

Legends should be typed double-spaced
in numerical order on a separate page. No
single legend should be longer than one
page. Nomenclature, abbreviations, symbols,
and units used in a figure should match those
used in the text. The figure title should be
given as the first line of the legend.

Line drawings should be labeled on the
ordinate and abscissa with the parameter or
variable being measured, the units of mea-
sure, and the scale. Scales with large or small
numbers should be presented as powers of 10.
Definitions of symbols should usually appear
in the figure legend and not in the figure.
Simple symbols (circles, squares, triangles,
and diamonds, solid or open) will best sur-
vive reduction. .

Recommended symbols at the size they
should appear after reduction:

® O O A A

Avoid the use of light lines and screen
shading. Instead, use black and white hatched
and cross-hatched designs for emphasis. Use
heavy lines or boxes for emphasizing or mark-
ing off areas of the figure. Authors who prefer
tosubmit their figures electronically may sup-
ply images in the following formats: TIFF,
GIF, PICT, or PICT?2. (After acceptance of a
paper, the author will receive a manuscript
checklist with more specific information
about electronic artwork.)

Halftones, such as electron micrographs,
should be submitted as high-quality prints or
originals (do not send irreplaceable artwork).
If possible, use scale bars in place of, or in
addition to, magnifications. In gels, the lanes
should be numbered and identified by num-
ber in the figure legend.

For color art please provide a positive
slide, if possible, and a print or laser proof.
Indicate positioning, lettering, and cropping
limits on the print. For composite figures,
send the original composite board rather
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than a print if the quality of the original is
much better than that of the print. Do not
send irreplaceable artwork.

Lettering in Helvetica font is preferable.
Use boldface type for axis labels and for the
labels A, B, C,... in composite figures; use italic
type only as it would be used in the text (for
example, for variables and genes). The first
letter of each entry should be uppercase; other-
wise, use uppercase letters as they would be
used in the text (for example, for acronyms).
Avoid wide variation in type size within a
single figure. In the printed version of the figure,
letters should be about 7 point (2 mm) high.

Sequences may be reduced consider-
ably, so make sure the typeface in the original
is clear. There should be about 130 charac-
ters(including spaces) per line for asequence
occupying the full width of the printed page
and about 84 characters per line for a se-
quence occupying two columns.

References and notes are numbered in
the order in which they are cited, first through
the text and then through the table and
figure legends. List a reference only one time.
References that are always cited together
may be grouped under a single number. Ref-
erence to unpublished data should be given a
number in the text and placed, in correct
sequence, in the references and notes. Use
conventicnal abbreviations for well-known
journals; provide complete titles for other
journals. Do not use op. cit. See “Science
Reference Style” (at right) for examples.

Symbols, abbreviations, and acronyms
should be defined the first time they are used.

Tables should supplement, not duplicate,
the text. They should be numbered in the
order of their citation in the text. Each table
should be generated on a separate page with
its legend double-spaced above the table.
The first sentence of the legend should be a
brief descriptive title. Three horizontal lines
are used in tables: at the top and bottom of
the table and between the column headings
and the table body. Vertical lines are not
used between the columns.

Every vertical column should have a head-
ing consisting of a title with the unit of mea-
sure in parentheses. Units should not change
within a column. Centered headings of the
body of the table can be used to break the
entries into groups. (See the section on letter-
ing for use of italic type and uppercase letters.)

Footnotes should contain information rel-
evant to specific entries or parts of the table.
The sequence of symbols for footnotes is

*, T! :E:l §7 II! 1]’ #! **’ TT’ ii, wenn

Units of measure are given in metric. If
measurements were made in English units,
give metric equivalents.
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Science
Reference Style

Journals

. I. N. Tang, Atmos. Environ. 14, 819 (1980).

[one author]

. J. C. Smith and M. Field, Proc. Natl. Acad. Sci.

U.S.A. 51, 930 (1964). [two authors].

. J.C. Cheeseborough lll, S. Trajmar, J.-T. Yang,

EMBO J., in press. [three to five authors]

. G. Sunshine et al,, Lanceti, 711 (1975). [more

than five authors]

. M. Schmidt, Sci. Am. 251, 58 (November 1984).

[iournal paginated by issue]

. J. Brown, ibid., p. 67.

Technical reports

. D.E. Shaw, Technical Report No. CUCS-29-82

(Columbia University, New York,1982).

. F. Press, “A report on the computational needs
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