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tratagene's advanced Eagle Eye™ still video
system uses state-of-the-art still video imaging
technology to enhance the sensitivity,
increase the speed, and reduce the cost associated with
gel documentation. The Eagle Eye still video system
increases the limit of detection of DNA to 0.25 ng, a
four-fold improvement over conventional instant
photography. The system's high resolution quick focus
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RECORDED STILL VIDEO
IMAGING Vs. CONVENTIONAL
PHOTOGRAPHY

A: Still video image captured at F/stop 1.2
and integration of 10 frames (0.33 second).
B: Photo using Polaroid Type 667 film (ISO
3000) exposed for 1 second at F/stop 8

50 ng of lambdaHind Ill size markers along
with various dilutions of pUC 18 supercoiled
DNA were loaded on a 5 mm thick 0.8%
agarose, 1X TAE slab gel and electrophoresed.
The gel was stained in 0.5 mg/ml ethidium
bromide for 30 minutes, then destained for 45
minutes in deionized water. All images were
generated using the same transilluminator (302
nm). Lane 1: lambda/Hind Il markers; Lane 2: 4

ng pUC 18 DNA: Lane 3: 2 ng pUC 18 DNA;
Lane 4: 1 ng pUC 18 DNA; Lane 5: 0.5 ng pUC
18 DNA; Lane 6:0.25 ng pUC 18 DNA.

zoom lens eliminates the tedious chore of adjusting the camera
focal length associated with all other systems. Publication quality
thermal prints are produced in seconds at a fraction of the cost of
instant photography, and additional prints are obtained by the
push of a button. This system is also ideal for the documentation of
protein gels, TLC plates and more. Using the optional still video
storage device, images can be stored on still video floppy disks for
archiving and processing. Dimensions: 41"(H) x 16"(D) x 26"(W).

Please Conlact Stratagene for a Distributor Near You.

Corporate Headquarters:  Germany: United Kingdom:

800-424-5444 Stratagene GmbH Stratagene Ltd.

Fax: 619-535-5430 Telephone: (06221) 40 06 34  Telephone: (0223) 42 09 55

Telex: 9103809841 Telefax: (06221) 40 06 39 Telefax: (0223) 42 02 34
Telex: 81417 INNCEN G
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The Tool to Accurately Measure Cytokines ;

i i
Immunoassay vs. Bioassay of complex biological fluids. 5 i

The usual assay for a specific Each Quantikine kit has been 00
cytokine is based on its ability to affect  formulated under exacting standards to HEPRONG
the growth or differentiation of an ensure that it is: T~
actively growing, indicator cell line. 0.00 ! ¥
However, since most of these Sensitive -detects less than 10 pg/ml. 0 00 000
indicator cell lines can respond to many : :
growth or inhibitory stimuli (including Rapid -results in less than 4.5 hours.
other cytokines), precise detection and 5
quantitation of a specific cytokine in Specific -unaffected by the presence of
such complex fluids as: cell culture other cytokines.
medium, serum, plasma, urine and : 3 J
2 ed'u~ . P Calibrated -to WHO (National Institute
ynovial fluid (see e.g. J. of IMMUNO. Biological Standard dc |
145:8, 1990 pp 2514-2519) proves for Biological Stea S U
O Z : interim reference standards.
difficult and often imprecise.
Now with the Quantikine™ series of

“sandwich” immunoassay, a precise, e
accurate quantitation of a given human  gog researcH USE ONLY. NOT FOR USE IN
cytokine can easily be made in a variety DIAGNOSTIC OR THERAPEUTIC PROCEDURES.
To place an order or request product information, call us at 1-800-328-2400.
e “’é‘“‘: S et Your Source for Cytokine Reagents
Bri/umf%-technology, Ltd. Funakoshi Co., Ltd. R&D Systems
4-10 The Quadrant, Barton Lane 9-7, Hongo 2-Chome 614 McKinley Place N.E.
Abingdon, Oxon OX14 3YS Bunkyo-ku, Tokyo 113 Minneapolis, MN 55413
Telephone: 0865 781045 Telephone: 81 3 5684 1616 In Minnesota: (612)
3792956 Fax: 0235 53342 Fax: 81 3 5684 1633 Fax:(612)379-6580
Telex: 838083 BIOTEC G Telex: J28489 FUNA SYSTEMS Telex: 750627
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CcOoVER The calculated surfaces in momentum space (“Fermi surfaces™) for the
charge carriers in the high-temperature superconductor YBa,Cu;O,. Charge carri-
ers can be electron-like or hole-like; blue indicates low-velocity, high-mass carriers,
and red indicates high-velocity, low-mass carriers. This Fermi surface, first calculated
theoretically, has recently been confirmed by several experimental spectroscopies.
See page 46. [Image by R. E. Cohen with AVS 3.0 software; image printed on a
Kodak XL7700 at the Naval Research Laboratory Connection Machine Facility]
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EUKARYOTIC TRANSCRIPTION

Wermie e

Hel .aScribe” Nuclear Extract -
mn vitro Transcription Grade

e

® First commercially available
mammalian nuclear extract qualified
for transcription

e | : e. B Highly active for specific in vitro
: transcription

M Accurate initiation for promoter
analysis

m Successfully tested on CMV, Ad2MLP,
HTFR, and DHFR promoters*

*CMV = Cytomegalovirus Immediate Early gene;
Ad2MLP = Adenovirus 2 Major Late Promoter;
HTFR = Human Transferrin Receptor gene;
DHFR = Dihydrofolate Reductase gene.

M Available as a complete transcription
system or as a stand-alone extract

HeLaScribe™ Nuclear Extract is another
exciting addition to Promega’s ex-
panding line of products for Eukaryotic
Transcription Regulation which already
includes:

B Transcription Extracts
B Transcription Factors
= Gel Shift Assay Systems
= Primer Extension System

M Footprinting Systems

... byPromega.

o
Promega

Promega Corporation
2800 Woods Hollow Road
Madison, W1 53711-5399  USA

To find out more about HeLaScribe

Nuclear Extract — in vitro Transcription Toll Free 800-356-9526
Grade, please call us toll free to Telephone 608-274-4330
request Technical Bulletin 123. For Fax 608-273-6967
information on our line of Eukaryotic Telex 62057092

Transcription products, please request
the Eukaryotic Transcription folder.

800-356-9526
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America’s children

merican children appear to be
A worse off than their parents were

as children, both materially and
culturally. During the 1980s, material
conditions of children of lower income
parents deteriorated the most, accord-
ing to census data. Policy discussions
have focused either on government
mandates on employers to provide ben-
efits to parents or on direct government
transfers. Fuchs and Reklis (p. 41) point
out that employer-mandated programs
would not benefit most poor children,
who live in households that would be
unaffected by the programs. Paid pa-
rental leave, for example, would pro-
vide the greatest dollar benefits to chil-
dren with the highest paid parents. The
authors argue that transfer of benefits
from households without children to
those with them, such as through tax
credits, will be required.

Fermi liquid

he high-temperature oxide su-

perconductors are metallic

phases at room temperature;
Pickett et al. (p. 46; cover) argue that
recent experimental results show that
the normal state is a Fermi liquid, or a
band metal, rather than a doped insula-
tor. They discuss some features of the
normal state that still need to be re-
solved, such as low-energy excitations,
as well as how these results constrain
theoretical explanations of the super-
conducting state.

Hemoglobin code

T etrameric hemoglobin is the clas-
sical model for understanding al-
losteric regulation. Ackers et al.
(p. 54) review recent experimental data
that reveal a previously unrecognized
symmetry feature in the switching be-
tween the tense and the relaxed states.
Switching occurs whenever binding of a
molecule at the heme site forms a tet-
ramer with at least one ligand-binding
subunit on each half of the molecule.
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Orienting polymers

eriodic nanometer-scale patterns
P can be induced in polystyrene

films with the atomic force mi-
croscope (AFM). The AFM is normally
used to image surfaces by recording
vertical displacements of a softly sprung
tip as it is dragged over a surface. Leung
and Goh (p. 64) used relatively large tip
forces (10~ newtons) to increase the
interaction between the tip and the sur-
face. Repeated scans produced periodic
furrowed patterns in the direction per-
pendicular to the scanning.

Glowing silicon

uminescent silicon, made by
I etching silicon wafers to a high
porosity, can be dispersed by ul-
trasound to produce a colloid, which in
turn can be put into a polymer matrix to
create luminescent films. Silicon does
not normally luminesce, but etching
silicon in hydrofluoric acid can produce
a porous network of small structures
that emits red-orange to yellow light
after ultraviolet irradiation. The emis-
sion presumably arises from quantum-
confinement effects. Because porous
silicon is itself rather fragile, the pre-
paration of colloids and films by Hein-
rich et al. (p. 66) may provide more
convenient options for exploiting its
properties.

Brood parasitism

T heories about the coevolution of
brood parasite species that use
another species, or host species,
to raise its young, suggest that a gener-
alist strategy, in which many species are
hosts, would be used at first, and that
specifically targeting one host species
would evolve later. Not so for cow-
birds, a brood parasite that uses other
blackbirds to raise its young. Lanyon
(p. 77) studied an 852-base pair region
of the mitochondrial cytochrome b
gene of six cowbird species and 20
other blackbirds. The North American
cowbird, Molothrus alter, which para-

EDITED BY PHILLIP D. SZUROMI

sitizes more than 200 host species,
appears to be the youngest taxon of the
group studied. The use of many hosts
may reduce the probability of their
developing effective defenses against
parasitism.

Cell cycle complexes
omplexes containing several
regulatory proteins are impli-

C cated in the control of the cell

cycle. The oncoprotein encoded by the
adenovirus early region 1A (E1A) inter-
acts with the retinoblastoma protein
(pRB) (a tumor suppressor) and p107,
a cellular protein that is similar to pRB.
Also associated with E1A are p33°d2
and cyclin A, two proteins that interact
to form a protein kinase that is likely to
function in regulating progression
through the cell cycle. Faha et al. (p.
87) show that pl07 associates with
cyclin A in the absence of E1A or pRB.
Ewenetal. (p. 85) report that although
pl07 and pRB bind to similar sets of
cellular proteins, cyclin A interacts only
with p107. Cyclin A binding requires a
discrete sequence of p107 distinct from
the domains shared with pRB at which
E1A and other proteins appear to bind.

Intended movements

ovement of the eye shifts the
Mposition of images of station-

ary objects on the retina;
Duhamel et al. (p. 90) show that single
neurons in the parietal cortex of the
monkey can use information about in-
tended movements of the eye to main-
tain the accuracy and continuity of vi-
sual representations. The receptive field
of some parietal neurons shifted before
an eye movement occurred, and almost
all of the parietal neurons responded
when eye movement brought the site
of a previously used stimulus into the
receptive field, even though the stimu-
lus itself was absent. The shift in the
receptive field updates the coordinates
of remembered stimuli to maintain a
dynamic link between successive retinal
images.
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“...simplify, simplify.”

— Henry David Thoreau

Let BIOSIS’ Life Science Network simplify your search for information.

Searching for life science information used to be anything extensive “help” services and a customized software package
but easy. Then came the Life Science Network. Offering — LSN Lifeline”- fot easy dial up, log on and downloading!
you access to nearly 80 recognized life science databases, Free Video

the Life Science Network also provides something equally _ o
valuable: Find out about the Life Science Network! Otder your

free Life Science Network VHS video tape* from BIOSIS
today! Contact BIOSIS, Marketing Department $19288,
How? An easy-to-use, menu-driven system does away with 2100 Arch Street, Philadelphia, PA 19103-1399 or call toll
the need to learn separate, complicated search languages or free 1-800-523-4806 (USA except PA) or 215-587-4800
database names. Just enter your search terms, and the Life (worldwide); Telex 831739;

Science Network does the rest — it even scans several rele- Fax (215) 587-2016.

vant databases at once! *for distribution in che U'S, only 'ﬁ

The Life Science Network is sponsored by BIOSIS,

Simplicity.

. . . . serving the life science community worldwide. . .
To top it all off, the Life Science Network offets a simple, BIOSIS isa registered trademark of Biological Life Sc:en(s‘:e
uniform price schedule to help you track expenses, plus Abstracts, Inc. Network
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GENOME MAPS 1991

Send in your order for a reprint of the Genome Maps 1991, featured in the 11 October issue of Science Magazine. This colorful 21" x
32" foldout wall chart has two key features. In one section it highlights progress in the Human Genome Project—localization of genes

and markers on the chromosomes as well as sequencing effects. In addition, because of the importance of model

systems in biology and medicine, the chart summarizes mapping and sequencing achievements in one of the
classic model systems, Drosophila melanogaster.

Order a copy of the Map for your friends, and family by completing the coupon.
Please make checks payable to Science (US funds only).

# Total number ordered @ $8.00
$ Subtotal
$ For shipment to California,
add applicable sales tax.

Postage & Handling:
In the US $1.50
International Air $5.00
International Surface  $2.00
Method OF PAYMENT
Visa MasterCard Check enclosed
Card #: Exp:
Ordered By:
NAME:
ADDRESS:
CITY: STATE: ZIP:
Send Orders to: Corrine Harris

1333 H St.,, N.W.,

Washington, D.C. 20005

202 326-65217 (phone); 202 682-0816 (fax)




HIGHER
INTELLIGENCE

HIGH MASS
ANALYSIS.

HOW TO ACHIEVE
ENHANCED CHARACTERIZATION OF BIOMOLECULES.

The Electrospray System from Finnigan MAT simplifies
tedious sequencing processes, and lets you produce
accurate and intelligent data in a fraction of the time.

Picomole and femtomole sensitivity in molecular
weight determination, coupled with structural elucida-
tion achieved in hours—not days or weeks—makes the
Electrospray System a powerful tool.

The Electrospray System combines electrospray ioniza-
tion (ESI) with our high-performance TSQ™ 700 mass

spectrometer to provide molecular weight determination
of biomolecules, such as peptides and proteins with
mass accuracy of 0.01%.

And the innovative Finnigan MAT data processing
software extracts meaningful information and presents it
in a format tailored for the biochemist, letting you spend
more time on science and less time crunching numbers.

To seek higher intelligence in high mass analysis, call a
Finnigan MAT office listed below or FAX (408) 433-4823.

o

A subsidiary of Thermo Instrument Systems, Inc.

California (408) 433-4800 e Georgia (404) 424-7880 ¢ Ohio (513) 891-1255 e Illinois (708) 310-0140 ¢ New Jersey (201) 740-9177 ¢ Maryland (301) 698-9760
Germany 421-54931 ¢ UK 442-233555 ¢ France 1-6941-9800 e Italy 6-601-1742 ¢ Netherlands 838-527266 ¢ Sweden 08-680-0101 e Japan (03) 3372-3001
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..Directly from
Small orLarge Samples
of Cells or Tissue.

FastTrack™ and MicroFastTrack™ set the industry
standard in high quality mRNA isolation.

MicroFastTrack™*: 20 Reactions

- Ideal for PCR, Northerns and cDNA synthesis

- Isolation from samples ranging in size from 10-3x1086
cells or 10-250mg of tissue.

- Reproducible yields of high quality mRNA.

FastTrack™*: 6 Reactions

- mRNA isolation for Northerns, cDNA, library construction,
PCR, microinjection, RNA protection studies and in vitro
translation.

- Isolation from samples ranging in size from 107-108 cells
or 0.4-1.0 gram of tissue.

- Fast, efficient recovery of large amounts of polyA+ RNA
from a variety of sources.

Both systems offer:

- High yields of intact mMRNA with low ribosomal contamination.

- Eliminate the need for total RNA isolation or the use of toxic
chemicals.

- The most cost effective means of generating high quality
mRNA.

- Consistency, convenience and the fastest isolation time.

For the very best in direct mRNA isolation FastTrack™ and
MicroFastTrack™ are the choice of thousands of research labs
worldwide. When the quality of your mRNA is important, turn to
the original source for purity, reliability and convenience; turn to
Invitrogen.

Toll Free 1-800-955-6288

3985 «B Sorrento Valley Blvd. » San Diego, CA 92121
(619) 597-6200 Phone « (619) 597-6201 Fax

75 ITISH BIOTECHNOLOGY LTD, UK - TEL: 44-235529449 » AMS BIOTECHNOLOGY UK LTD, UK - TEL: 44-993822786 « BDH INC.,

CANADA - TEL: 800-268-0310 « BIOTRADE, AUSTRIA - TEL: 43-2228284694 * CELBIO, ITALY - TEL: 39-24048646 « FUNAKOSHI
PHARMACEUTICALS, JAPAN - TEL: 81-356841622 « ITC BIOTECHNOLOGY GMBH, GERMANY - TEL: 06221-303907 « KEBO LABS AB,
SWEDEN - TEL: 46-86213400 «* MEDOS COMPANY PTY LTD, AUSTRALIA - TEL: 61-38089077

*patent pending. mRNA model courtesy of BIOSYM
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See you in Chicago at...

AAAS <92

The AAAS Annual Meeting

6—11 February 1992
Hyatt Regency Chicago

Don’t miss this 158th national gathering of the scientific community.
At AAAS%92, you'll take part in a cross-disciplinary exchange of
unmatched caliber. This is the consummate synergy of the sciences,
where you can explore the ways in which the sciences interconnect
and learn how advances in other fields impact upon your own.

Here’s what you’ll find:

4+ More than 200 scientific sessions and 40 topical lectures
organized into 22 concurrent “tracks” (see box at right). Each
track represents a virtual “meeting within a meeting.” You can
follow a single track throughout the meeting or pick and choose
sessions from various tracks.

4+ In-depth, three-day seminars on cognitive neuroscience and on
molecular modeling and computational chemistry.

4+ Plenary lectures by distinguished scientists.

+ An employment exchange in which employers and job candi-
dates can meet for face-to-face interviews.

4+ A full series of poster sessions where researchers can discuss
their research one-on-one with colleagues.

4+ Exhibits by science publishers, computer hardware and software
companies, on-line information services, and other science-
related organizations.

4+ A unique opportunity to network with your colleagues from across
disciplines and from every corner of the scientific community.

Register on site at the Hyatt Regency Chicago!

For a complete program, including prices and registration
information, see the 15 November 1991 issue of Science or call the
AAAS Meetings Office at 202-326-6450.

Meeting Tracks

Molecular Genetics
and Evolution

Native American Origins
Climate and Global Change

Medicines and Technologies
of the Future

Ethics and Research Policies
Crisis in Health Care

Fantastic Voyages: From
Columbus to the Cosmos

Energy for the 21st Century
Feeding the World
Waging War Against Pollution

Mathematics, Communication,
and Information Processing

Psychology and Child Behavior

Patterns of Life in Urban
and Rural America

Industry and the
Changing Workforce

Environmental Modeling
and Policy

Science and Math Education:
Striving for Excellence

Preserving World Peace

Physics: From Fermi
to the Future

Long-Term Research
in U.S. National Parks

International Issues
Scientists and Journalists

Science for Everyone

Seminars
Cognitive Neuroscience

Molecular Modeling and
Computational Chemistry
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The Best System For Maximum
Protein Expression...

Is a Full Magnitude Better!

MaxBac, the only complete baculovirus expression kit, allows high level eukaryotic
expression of functionally active protein. Invitrogen, the leader in baculovirus
technology, has made recent improvements that make baculovirus expression a
full magnitude better, including:

B High Expressing Insect Cells — Invitrogen offers a number of insect cell lines, including High
5 (BTI-TN-5B1-4) that has been shown to give up to one log higher
levels of protein expression compared to Sf9 cells.

Il Transfection Quality Linear Viral DNA — Allows simplified
plaque screening, decreases the number of wild type plaques and
results in recombinant plaque frequencies of up to 50%.

H Vectors for Screening and Purification — Impart blue color
to recombinant plaques, making plaque identification easier than
ever before. Vectors are available for one step purification of
recombinant proteins without knowledge of the proteins’
biochemical properties.

l PCR* Primers for Recombinant Verification -

Allows identification of recombinants from plaques or viral
preparations and determination of wild type virus

contamination in a recombinant plaque. I -
Put Invitrogen's MaxBac Kit, the most powerful Ill/ n VI t ’ gen
baculovirus expression system, or our CORPORATION

Custom Baculovirus Expression Servi
to work in your lab by calling toll free. 1-800-955-6288

3985¢B Sorrento Valley Bivd. ¢ San Diego, CA 92121 Phone 619-597-6200 Fax 619-597-6201

SH BIOTECHNOLOGY LTD, UK - TEL: 44-235529449 » BDH INC., CANADA - TEL: 800-268-0310 ¢ BIO-TRADE, AUSTRIA -
43-2228284694 » CELBIO, ITALY - TEL: 39-24048646 * FUNAKOSHI CO., LTD., JAPAN - TEL: 81-356841622 ¢ ITC BIOTECHNOLOGY
GMBH, GERMANY - TEL: 06221-303907 ¢ SWITZERLAND- TEL:155-5044 ¢ KEBO LABS AB, SWEDEN -TEL.: 46-86213400
¢ MEDOS COMPANY PTY LTD, AUSTRALIA - TEL: 61-38089077

*PCR is covered by patent issued to Cetus Corporation
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Percent Activity

Vent” DNA Polymerases

Thermostability, Fidelity & Versatility From The Ocean Depths

GREATER STABILITY
HEAT STABILITY OF DNA POLYMERASES

@
3

B
S

O Deep Ventin DNA Polymerase
® Venty DNA Polymerase

| O Taq DNA Polymerase

| |

5 10
Hours at 95°C

Heat stability of various thermal stable DNA
polymerases. All were incubated at 95°C
under standard assay conditions.

For high fidelity, thermostability up
to 100°C, primer extensions
consistently in the 5-10 Kb range,
thermal cycle DNA sequencing and
high temperature dideoxy DNA
sequencing, discover New England
Biolabs' complete range of cloned
thermostable Vent” DNA
polymerases:

= Venty' DNA Polymerase
= Deep Venty DNA Polymerase
= Venty' (exo~) DNA Polymerase

For thermal cycle DNA sequencing,
choose our new easy-to-use system:

m CircumVent"” DNA Sequencing Kit

DR. H. JANNASCH, W.H.O.!.

Tube worms at 2010 meters around a
hydrothermal vent where the native
organism containing Deep Ventgy' DNA
Polymerase was isolated.

FEWER ERRORS

ERRORSMADEDURING ‘&
DNA SYNTHESIS =
F 300

VENTR exo—

Reversion Frequency x10¢

Reversion frequency reflects error rate in
DNA synthesis and was measured by the
opal codon reversion assay. Kunkel et al.
(1987) Proc. Natl. Acad. Sci. USA 84, 4865-
4869. Mattila P. et al. (1991) Nucleic Acids
Res. 19, 4967-4973.

Venty' DNA Polymerase

High fidelity thermostable DNA polymerase
with fidelity levels up to 20 fold higher than
Tag DNA polymerase due to a 3'55'
proofreading exonuclease activity.

m Discovered and cloned at NEB
High fidelity
Primer extensions up to 13 Kb
Stable up t0100°C
Half life of 6.7 hours at 95°C

Deep Venty' DNA Polymerase
NEB's second thermostable DNA
polymerase with a 3'>5' proofreading
exonuclease activity. Originally isolated
from an ocean submarine thermal vent
at 2010 meters, Deep Ventg"DNA
Polymerase is even more thermostable
than Ventg" DNA polymerase at
temperatures of 95°C to 100°C.

m Discovered and cloned at NEB
® Superior stability up to 100°C
m Half life of 23 hours at 95°C

Venty* (exo™) DNA Polymerase
Genetically modified form (exo™) of the
cloned Vent;" DNA polymerase with fidelity
levels up to 2-fold higher than Taq DNA
polymerase. Preferred form for high-
temperature dideoxy DNA sequencing and
thermal cycle DNA sequencing.

m Discovered and cloned at NEB

® High temperature dideoxy sequencing
® Primer extensions up to 13 Kb

m Stable up to 100°C

CircumVent™ DNA Sequencing Kit
The only thermal cycle sequencing kit that
uses the Ventg™ (exo™) DNA polymerase.

m Easier than conventional methods

m Fast - no need to collapse double
stranded plasmids, eliminates centri-
fugation steps and independent priming
steps. You save valuable research time.
Requires only nanograms of template
(only femtomoles when using *?P end
labelled primers)
Allows direct sequencing from colonies,
plagues, cosmids, or DNA fragments
isolated from agarose gels
Diminished secondary structure effects
due to high temperature reaction
Compatible with radiolabel or chemi-
luminescent detection

New England Biolabs Inc. 32 Tozer Road, Beverly, MA 01915 USA 800-NEB LABS (US and MA) Tel. (508) 927-5054 Fax (508) 921-1350
New England Biolabs Ltd., Canada Tel. (800) 387-1095 (416) 672-3370 Fax (416) 672-3414

New England Biolabs GmbH, Federal Republic of Germany Tel. (06196) 3031 Fax (06196) 83639

DISTRIBUTORS: AUSTRALIA GENESEARCH Tel. (075) 94 0299 / FINLAND, SWEDEN, DENMARK, USSR FINNZYMES (Finland) Tel. (0) 420-8077 /
FRANCE OZYME Tel. (1) 30 57 0025 / INDIA BIOTECH INDIA Tel. (542) 311473 / ISRAEL GAMIDOR Tel. (03) 535-1205 / ITALY C.A.M.Bio Tel. (02) 38103171/
JAPAN DAIICHI PURE CHEMICALS CO. LTD. Tel. (03) 3272-0671 / KOREA KORAM BIOTECH Tel. (02) 556-0311 / THE NETHERLANDS WESTBURG

Tel. (033) 95 00 94 / NEW ZEALAND BIOLAB SCIENTIFIC Tel. (09) 418-3039 / NORWAY ING. F. HEIDENREICH Tel. (02) 22 04 11 / PEOPLE'S REPUBLIC
OF CHINA CUBC Tel. (1) 256 -1627 / PORTUGAL ISODER Tel. (01) 647208 / SPAIN LANDERDIAGNOSTICO Tel. (01) 594 08 06 / SWITZERLAND FLOW
LABORATORIES Tel. (061) 4814713 / TAIWAN LONG CHAIN INTERNATIONAL Tel. (02) 552-2605 / UK CP LABORATORIES Tel. (0279) 758200

Circle No. 20 on Readers’ Service Card




REVISED 1 JANUARY 1992

Information For
Contributors

Science is a weekly, peer-reviewed journal
with offices in Washington, DC, and Lon-
don that publishes research in every field of
scientific endeavor. Submitted manuscripts
should be intelligible to readers in a variety
of disciplines and should be briefand clearly
written.

The guidelines below describe our manu-
script selection, review, and publication
process. Please follow these guidelines in
preparing your manuscript to ensure speedy
handling by our editorial offices.

Manuscript Preparation

Use double-spacing throughout the text,
tables, figure legends, and references and
notes, and leave margins of at least 2.5
centimeters. 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 is 76 char-
acters and spaces for general articles, and 76
to 114 characters and spaces for research
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 briefintroduction describing the
paper’s significance should be intelligible
to readers in different disciplines. Technical
terms should be defined. All tables and
figures should be cited in numerical order.

Figures and tables should be submitted
on separate pages from the text. For each
figure submit three high-quality prints, laser
prints, or original drawings no larger than 22
by 28 centimeters (8 Y% 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 reviewers. Papers that
include a large number of figures or tables
and a small amount of text may present
layout problems. In preparing the manu-
script, try to maintain a balance between text
length and illustrations.

On acceptance of a paper, authors re-
questing the use of color will be asked to
pay $600 for the first color figure or figure
part and $300 for each additional figure or
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figure part to help defray the cost of obtain-
ing color separations. 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
humans must include a statement indicat-
ing 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 insti-
tutional guidelines. For animals subjected
to invasive procedures, include the anes-
thetic, analgesic, and tranquilizing agents
used, as well as the amounts and frequency
of administration.

Uncertainties and reproducibility. Evi-
dence that the results are reproducible and
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. Uncertain-
ties should be stated in terms of variation
expected 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.
Probabilities from statistical tests of signifi-
cance 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 Sei-
ence. 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
paper published in Science. Copyright
forms are sent to all authors prior to accep-

Inquiries to our London office should be
directed to Alun Anderson at
071-494-0062; fax, 071-494-0063.

tance and must be signed and returned to
the editorial office immediately. U.S. gov-
ernment employees sign the section of the
form stating exemption from copyright
laws. Alterations to or substitutions for our
form are not acceptable.

Categories of Signed Papers

General Articles (3000 to 5000 words
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
general article what has been firmly estab-
lished and what are unresolved questions or
future directions. Many general articles are
solicited by the editor, but unsolicited ar-
ticles are welcome. Both solicited and
unsolicited 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 ex-
haustive; a maximum of 50 references is
suggested.

Research Articles (up to 4000 words or
four printed pages) are expected to contain
new data representing a major break-
through in a field. The article should in-
clude an author note, abstract, introduc-
tion, 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 General Articles and Research
Articles.

Reports (up to 2500 words 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
indicated 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 together with their leg-
ends should occupy no more than one of the
pages.

Policy Forum provides a platform for
scientists to present in-depth discussions of
policy issues relevant to science. Whenever
possible, Policy Forums representing oppos-
ing sides are presented in the same issue.

Perspectives analyze recent advances in
fast-breaking fields and express opinions as
to the impact the developments will have on
future research. Perspectives should be ei-
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legends) in the manuscript.

Also include with your manuscript:

to Science.

manuscript.

Checklist for Submission

Manuscripts should be addressed to the Editor, Science, 1333 H Street, NW,
Washington, DC 20005. Submit three copies together with a letter giving

B the names and telephone numbers of the authors.

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

B the names, addresses, telephone numbers, and fields of interest of four to six
persons outside your institution who are qualified to referee the paper.

B the names of colleagues who have reviewed the paper.

B the total number of words (including text, references, and figure and table

B a statement that the material has not been published and is not under
consideration for publication elsewhere.

B any paper of yours that is in press or under consideration elsewhere and
includes information that would be helpful in evaluating the work submitted

B written permission from any author whose work is cited as a personal commu-
nication, unpublished work, or work in press but is not an author of your

B for manuscripts based on crystallographic data, two copies of the coordinates.
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.

ther one or 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 infor-
mation. Personal remarks about an author
are inappropriate. Letters may be reviewed
by outside consultants. Letters selected for
publication are intended to reflect the range
of opinions received. The author of the
paper in question is usually given an oppor-
tunity to reply.

All letters are acknowledged by postcard;
authors are notified if their letters are to be
published. Preference is given to short let-
ters (250-500 words). Letters accepted for
publication are frequently edited and short-
ened 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 issues should be resolved by private
correspondence. The authors of the original
paper are asked for an opinion of the com-
ment and are given an opportunity to reply
in the same issue if the comment is pub-
lished. Comments and replies are subject to
the usual reviewing and editing procedures.
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Priority disputes may undergo extensive re-
view and are published only when action is
recommended.

Book and Software Review selections
are made by the editors. Instructions and
length specifications accompany items to
be reviewed when they are sent to the
reviewers, who are chosen by the editors.

Manuscript Review and Selection

Before being reviewed in depth, most
papers are rated for their interest and over-
all suitability by a member of the Board of
Reviewing Editors. Papers submitted in dis-
ciplines for which there is no appropriate
member of the Board of Reviewing Editors
may be screened by editorial staff in consul-
tation with outside 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 decline to review if they are not qualified
or there is a possible conflict of interest.
Reviewers are expected to return their com-
ments within 2 weeks and are instructed
that the manuscript is a privileged docu-
ment that is not to be disseminated or

exploited. It is the policy of Science that
reviewers are kept anonymous.

When the review process is complete, the
manuscript and reviewers’ comments are dis-
cussed by the editors at a weekly meeting.
Manuscripts are evaluated in terms of their
technical merit as well as their merit in rela-
tion to other papers under consideration.

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 sci-
entists 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

® any materials and methods necessary
to verify the conclusions of the experiments
reported will be made available to other
investigators under appropriate conditions.

e sequence and crystallographic data will
be offered for deposit to the appropriate data
bank and the identifier code will be sent to
Science for inclusion in the published manu-
script (coordinates should be released no
later than 1 year after publication).

e the author or authors agree to trans-
fer copyright of the paper to Science; and
the paper will remain a privileged docu-
ment and will not be released to the press or
the public before publication.

e 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 may provide a copy of their
manuscript on disc upon acceptance. Spe-
cific instructions will be provided when the
manuscipt is returned for revision.

Printing and Publication

Proofs and reprints. One set of proofs
and an order blank for reprints are sent to
the authors.

Scheduling. Papers are scheduled for
publication after Science has received cor-
rected 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
information, should be gathered into a brief
statement 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 reduc-
tion. Composite figures should be labeled A,
B,C,.... If mounting is necessary, use card-
board.

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 pow-
ers 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 survive reduction.

Recommended symbols at the size they
should appear after reduction:

® O 0O A A

Avoid the use of light lines, shading,
and stippling. Use heavy lines or boxes for
emphasizing or marking off areas of the
figure, and use black, white, hatched, and
cross-hatched designs in place of stippling
in bar graphs and ball-and-stick molecular
models. Authors using computer graphics
should choose screens between 20 and 60%.

Halftones, such as electron micrographs,
should be submitted as high-quality prints
or orginals (do not send irreplaceable art-
work). If possible, use scale bars in place of,
or in addition to, magnifications. In gels,
the lanes should be numbered and identi-
fied by number in the figure legend.

For color art please provide a positive
slide, if possible, and a print or laser proof.
Indicate positioning, lettering, and crop-
ping limits on the print. For composite
figures, send the original composite board
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rather 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 examiple, for variables and genes).
The first letter of each entry should be
uppercase; otherwise, use uppercase letters
as they would be used in the text (for
example, for acronyms). Avoid wide varia-
tion 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 origi-
nal is clear. There should be about 130
characters (including spaces) per line for a
sequence occupying the full width of the
printed page and about 84 characters per
line for a sequence 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. Reference to unpublished
data should be given a number in the text
and placed, in correct sequence, in the
references and notes. Use conventional
abbreviations for well-known journals; pro-
vide 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 dupli-
cate, 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
heading consisting of a title with the unit of
measure in parentheses. Units should not
change within a column. Centered head-
ings of the body of the table can be used to
break the entries into groups. (See the
section on lettering for use ofitalic type and
uppercase letters.)

Footnotes should contain information
relevant to specific entries or parts of the

Science
Reference Style

Journals

1. I. N. Tang, Atmos. Environ. 14, 819 (1980).
[one author]

2. J.C. Smith and M. Field, Proc. Natl. Acad. Sci.
U.S.A. 51,930 (1964).

3. J.C.Cheeseboroughlll, S. Trajmar, J.-T. Yang,
EMBO J., in press. [three to five authors]

4. G. Sunshine etal., Lanceti, 711 (1975). [more
than five authors]

5. M. Schmidt, Sci. Am. 251, 58 (November 1984).
[journal paginated by issue]

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

Technical reports

1. D.E. Shaw, Technical Report No. CUCS-29-82
(Columbia University, New York,1982).

2. F. Press, “Areport on the computational needs
for physics” (National Science Foundation,
Washington, DC, 1981). [unpublished or ac-
cess by title]

3. “Assessment of the carcinogenicity and muta-
genicity of chemicals,” WHO Tech. Rep. Ser.
No. 546 (1974).

Proceedings

1. Proceedings of the Fifth IEEE Pulsed Power
Conference, Arlington, VA, inclusive dates of
meeting (publisher, publisher’s location, year).

2. Proc. IEEE 88, 452 (1968).

3. Title of symposium published as a book, spon-
soring organization, location of meeting, dates
(publisher, location, year).

Paper presented at a meeting
(not published)

1. M. Konishi, paper presented at the 14th Annual
Meeting of the Society for Neuroscience, Ana-
heim, CA, 10 October 1984. [Sponsoring orga-
nization should be mentioned if it is not part of
the meeting name.]

Theses and unpublished material

1. B.Smith, thesis, Georgetown University (1973).
2. J.A. Norton, unpublished material.

Books

1. A. M. Lister, Fundamentals of Operating Sys-
tems (Springer-Verlag, New York, ed. 3, 1984),
pp. 7-11. [third edition]

2. J. B. Carroll, Ed., Language, Thought and
Reality: Selected Writings of Benjamin Lee
Whorf (MIT Press, Cambridge, MA, 1956).

3. R. Davis and J. King, in Machine Intelligence,
E. Acock and D. Michie, Eds. (Wiley, New
York, 1976), vol. 8, chap. 3.

4. D. Curtis et al., in Clinical Neurology of Devel-
opment, B. Walters, Ed. (Oxford Univ. Press,
New York, 1983), pp. 60-73. [et al. = more than
five authors]

5. F. R. Sabier, Contributions to Embryology (Publ.
18, Carnegie Institution of Washington, Wash-
ington, DC, 1917), p. 61.

6. Principles and Procedures for Evaluating the
Toxicity of Household Substances (National
Academy of Sciences, Washington, DC, 1977).
[organization as author and publisher]

table. The sequence of symbols for foot-
notes is

*’ T’ 1’ §1 |I’ 1]’ #1 **1 TT! ii’ e

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

SCIENCE, VOL. 255





