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(Well, it all started over lunch.)

So there I was, opening my little packet of

ketchup when it hit me. Single serving. Single use.

If they can do it for ketchup, we can do it for

competent cells. The result: One Shot” competent cells.

The convenient, single-use One Shot™ cells
let you do your transformations right in the tube
the cells come in. You'll save time because you
don’t have any extra pipetting steps. You’ll save
money because you’ll never throw away unused
cells and you’ll get great results. The cells are
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guaranteed at an efficiency of 1 x 10® cfu/ug of
supercoiled control plasmid and never go through
efficiency-zapping freeze-thaw cycles.

Call Invitrogen
today and order
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Make your connections
with speed and accuracy.

® Results in 15 minutes after PCR
® Gel-free process
* 96-well sample format

Genes associated with human diseases
are being isolated and characterized
with increasing
regularity. Now the
ABI PRIsM™ 7200
Sequence Detection
System makes
whole genome
studies of a disease
routine by automat-
ing the entire post-PCR process with
unprecedented speed and accuracy.
Optimized for fluorogenic PCR, the
ABI PRISM 7200 system detects single
nucleotide polymorphisms in 96-well
sample trays without gels or manual
sample processing. After PCR, the sam-
ples are transferred directly from the
thermal cycler to the ABI PRISM 7200

system for high-speed detection and
automatic analysis.

A complete run takes about 15
minutes, making it possible to per-
form genotyping studies that involve
thousands of subjects. Detection takes
place in closed reac-
tion tubes, so chances
of contamination
are minimal. And
an intuitive user
interface streamlines
everything from sam-
ple information entry
to final documentation.

Start making your connections
ahead of schedule. To request your
copy of our technical paper describing
this application, call 1-800-345-5224.
Outside the U.S., contact your local
PE Applied Biosystems sales represen-
tative. On the Internet, visit our web
site at www.perkin-elmer.com/ab.
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Genotyping of the single nucleotide IL-1B polymor-
phism: Genotyping of the two alleles of the human
Interleukin-1 beta (IL-1B) promoter polymorphism
at position 511 was performed using the fluorogenic
5' nuclease assay. The graph shows genotyping
results for 454 individuals. (Results courtesy of Franco di
Giovine and Adeel Chaudhray, University of Sheffield, UK,)
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Accurate, flawless performance.
It can’t be expected of everyone.
Only from those who have the
experience and the expertise.
Who brings it to your court?
EG&G Wallac.

Call 1 800-638-6692 (USA)
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against ISO 9001
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9238 Gaither Road
Gaithersburg, MD 20877 USA
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B 15 WEEK IN SCIENCE

edited by PHIL SZUROMI

Thermal evolution
of Venus

The crust of Venus’ surface is
dominated by vast volcanic
plains, several volcanic rises, and
major plateaus. Most of the crust
appears to be between 1 billion
and 500 million years old. Phillips
and Hansen (p. 1492) synthesize
recent work on the temporal rela-
tions of deformation in these var-
ious physiographic units and pre-
sent a model for the thermal evo-
lution of the planet. The plateaus
seem to record early extension in
a hot crust; later deformation and
volcanism are consistent with
cooling and thickening of the
crust in the plateaus with time.
They suggest that these and other
features can be related to initial
formation of crustal plateaus
above hot mantle plumes, and as
the planet cooled with time, a
change in the style of convection
in the mantle.

Uplifting Australia with
a downgoing slab
During the Cretaceous, when
other continents were inundated
by rising seas during the global
sea level maximum, the bulk of
Australia was left high and dry.
To explain this quandary and the
anomalous geochemical data,

130 Ma

Recovering their early training

Owls integrate auditory and visual information they receive—interau-
ral time differences and visual receptive field locations—into a spatial
map of their environment. [t is known that this map can be perturbed
in juvenile owls, for example, by fitting their eyes with prisms that shift
locations in their receptive field rightward. This particular adaptation is
greatly reduced or absent in the adult birds. Knudsen (p. 1531; see the
news story by Barinaga, p. 1451) shows that adult owls that were
exposed transiently to prisms when they were juveniles appear to retain
traces of those events and thus are capable of adapting when subjected
to the same prism displacement as an adult. Furthermore, these traces
are specific for the early life event because new prisms that produce a
leftward shift do not induce plasticity.

which suggests that the mantle
was cold beneath Australia dur-
ing the Cretaceous, Gumnis et al.
(p. 1499) modeled mantle con-
vection beneath Australia from
the present day to 130 million
years ago, along with the
inferred motion of the plates at
that time. Their model suggests
that Australia was uplifted by a
subducting slab that passed
beneath the continent during
the Cretaceous and is presently
being drawn up by the South-
east Indian Ridge. The good fit
of the observations to the model
indicates that mantle-crustal
coupling is an important factor
for explaining unresolved tec-
tonic anomalies.

Big slope failure
on little lo
lo, the smallest of the Galilean
satellites, is noted for its active
volcanism. This volcanism pro-
vides clues to the crustal surface
deformation and its relation to
internal dynamics. Schenk and
Bulmer (p. 1514; see the news
story by Irion, p. 1457) have stud-
ied a different structure, a large
mass movement at Euboea
Montes in the southern hemi-
sphere of Io. This large slumping
block of material, located on a
smooth undeformed plain, proba-
bly represents a landslide related
to uplift and compression within
the interior of Io beneath this
area. The recognition and de-
tailed study of such deformation

features will help in the under-
standing of the dynamic evolution
of this small but active moon.

Expansion under
pressure
Most materials contract in all
directions when they are placed
under pressure. However, some
exceptional materials may ex-
pand in one or even two dimen-
sions under pressure. Examples of

materials exhibiting such nega-
tive linear compressibility
include lanthanum niobate and
certain phases of selenium and
tellurium. Baughman et al. (p.
1522) identify such materials
and show that if the material
dimensions are chosen appropri-
ately, then the overall surface
area may increase even though
the overall volume does not.
Network materials (such as the
helical chain material illustrated)
are proposed that exploit this
property to achieve no compres-

www.sciencemag.org ¢ SCIENCE ¢ VOL. 279 ¢ 6 MARCH 1998

sion or overall expansion under
pressure. Negative compressibility
effects may also be relevant in
muscular hydrostats, such as those
found in worms.

Aging clays and
rising seas
Sediments derived from the sea
floor are usually dated with
potassium-argon or rubidium-
strontium isotope systems mea-
sured on bulk samples of clay
minerals. Because the measure-
ments are done on a series of
clay minerals that could have
formed over a range of time, the
recovered ages are variable.
Smith et al. (p. 1517) developed
an argon-40-argon-39 laser
probe method to date single pel-
lets of nanometer-sized glau-
conite grains that yield a more
accurate and homogeneous age
for a given sediment sample.
With this better age resolution,
they were able to resolve possible
global sea level variations in a
sequence of sediments and pro-
vide a useful minute tracer of

global changes.

Change in the
weathering
Acid mine drainage is a wide-
spread problem resulting from the
oxidation and weathering of sul-
fide-rich minerals to sulfuric acid.
Coal or metal mining has exacer-
bated the problem, and also the
related heavy metal pollution, by
concentrating reactive minerals
near the surface or exposing ores
to ground water. The weathering
is greatly enhanced and catalyzed
by microorganisms. Typically, it
has been thought that the prima-
ry bacteria responsible for the
weathering is Thiobacillus ferrooxi-
dans, and this species has been
used in most laboratory studies,
but in situ characterization has
been difficult. Schrenk et al. (p.
1519) used molecular methods to

(Continued on page 1427)
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(Continued from page 1425)

examine the in situ distribution
of microbes at a mine at Iron
Mountain, California. The data
show that Leptospirillum ferrooxi-
dans rather than T. ferrooxidans
predominates in the acid-forming
zone of the mine.

At the crossroads
The motion and interaction of
dislocations in materials have
important influences, for exam-
ple, on their plasticity, but real-
time experimental observation
of such processes is difficult
because of the complexity of the
processes and the speed at which
they occur. Mechanisms there-
fore usually have to be inferred
from postmortem information
gained, for example, from elec-
tron microscopy. Zhou et al. (p.
1525; see also commentary by
Gumbsch, p. 1489) have per-
formed large-scale molecular
dynamics simulations of disloca-
tion intersection processes in
copper. A complex series of
steps leads from junction forma-
tion to unit jog formation. This
final state is similar to that
observed experimentally.

Enzymes that help
DNA relieve stress
Topoisomerases are enzymes that
transiently break DNA strands
and thus alter DNA double-heli-
cal topology. The type I class of
eukaryotic topoisomerases breaks
a single strand, which allows any
torsional stresses that accumu-
late during over- or underwind-
ing of the helix to dissipate.
These stresses can be introduced
during DNA replication, tran-
scription, and chromatin assembly.
Redinbo et al. (p. 1504) and
Stewart et al. (p. 1534) present
three crystal structures of human
topoisomerase | in noncovalent
and covalent complexes with
DNA that reveal a controlled
rotation mechanism for reducing

torsional stress and a mode for
binding camptothecin, an anti-
cancer drug (see the commen-
tary by Nash, p. 1490).

Muscle from bone
marrow
One approach to treatment of
muscular dystrophies would be to
replace the degenerated muscle
with new ones. Ferrari et al. (p.
1528; see the news story by
Pennisi, p. 1456) have found an

accessible source of muscle cell
precursors in the bone marrow.
Bone marrow cells were geneti-
cally marked with an enzyme that
was only activated if the cell dif-
ferentiated along the muscle lin-
eage. They either injected these
cells into the degenerated muscle
of a mouse where the degenera-
tion had been chemically induced
ot replaced the bone marrow of
these mice with the marked mar-
row. In both cases, the marked
cells differentiated into multinu-
cleated muscle fibers at the site of
injury. This result shows that
bone marrow contains cells that
can differentiate in vivo into
mature striated muscle and that

genetically modified bone mar-
row cells can express the genes
and survive in the muscle. This
approach provides an avenue to
explore in the search for thera-
peutic options for inherited mus-
cle disorders.

Natural CD1d1 ligand
Mouse CD1dl is a major histo-
compatibility-like antigen that is
the target for a special subset of
lymphocytes, the natural killer T
cells, but what natural ligand is
being presented to the natural
killer T cells by CD1d1? Joyce et
al. (p. 1541) eluted and identified
cellular glycosylphosphatidyl-
inositol (GPI) by mass spectrom-
etry. This molecule would fit
readily into the hydrophobic
pocket that was identified earlier
in the crystal structure of CDI.
Knowing the ligand may give
clues to the maturation of natural
killer T cells and their role in
immune responses.

See the light
The biological clock is located in
a small primitive nucleus of the
brain, the suprachiasmatic nucle-
us. As days get longer or shorter,
the clock is reset by light coming
from the retina. Now Morris et
al. (p. 1544) add a piece to the
puzzle of how this resetting
occurs. With a complementary
DNA subtraction method, they
demonstrate that light induces
several transcription factors in
the suprachiasmatic nucleus—
the early response elements c-
fos and nur77 and egr-3, a zinc
finger transcription factor not
previously identified in this area

of the brain.
]

Partner in crime
Acute promyelocytic leukemia
(APL) is frequently associated
with a chromosomal transloca-

tion that fuses the gene encoding
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the retinoic acid receptor a
(RARa ) with PML, a gene of
unknown function. By studying
mice deficient in PML, Wang et
dl. (p. 1547) show that this gene
regulates the differentiation of
hemopoietic cell progenitors and
is essential for the growth sup-
pressive- and differentiation-
inducing effects of retinoic acid,
a naturally occurring regulator
of gene expression and an agent
used clinically to treat APL. Thus,
rather than being an innocuous
partner for recombination with
the RARo. gene, PML itself
appears to play an important role
in tumorigenesis.

Signaling inside
and out

The membrane sphingolipid
metabolite sphingosine-1-phos-
phate (SPP) serves as an intracel-
lular messenger that is generated
in response to various extracellu-
lar signals and modulates signal-
ing pathways in cells. Lee et al.
(p. 1552) report that SPP, which
is also abundant in serum, is a li-
gand for the heterotrimeric gua-
nine nucleotide binding protein
(G protein)—coupled orphan
receptor EDG-1. EDG-1 partici-
pates in differentiation of
endothelial cells, but its binding
partner had been unknown.
Activation of EDG-1 by binding
of SPP caused increased expres-
sion of cadherins and formation
of adherens junctional complexes
characteristic of differentiated
endothelial cells and activated
the mitogen-activated protein
kinase ERK-2 and the small gua-
nine nucleotide binding protein
Rho. Thus, SPP appears to func-
tion both as an intracellular and
extracellular signaling agent.
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Medizinischen Hochscule, Hannover, Germany.
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Coming in 1998!
The 150™ Anniversary
AAAS Membership
Directory

The American Association for
the Advancement of Science
150™ Anniversary Membership
Directory, scheduled for release
in September 1998, will be the
most up-to-date and complete
reference ever compiled of the
more than 140,000 AAAS
members.

Members will be listed in the
directory alphabetically by last
name, with separate listings of
members organized by sectional
affiliation, geographical location
and e-mail address. A separate
section will highlight the names
of more than 9,000 Fellows of
AAAS.

AAAS has contracted with the
Bernard C. Harris Publishing
Company to produce the
directory. In the fall of 1997,
questionnaires were mailed to
all AAAS members. Starting in
February 1998, Harris
representatives will begin
contacting members by
telephone to verify their listings
in the directory and to offer
them an opportunity to order
their personal copy.
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Funding Opportunities for Training
in the Biological and Medical Sciences

Take a step towards
relieving your
funding stress.

www.grantsnet.org
VISIT US ON MARCH 2

Scientists at the early stages
of their careers are especially
vulnerable in this era of
competitive funding.

Locating and applying
for funding eats up a
significant amount of

time that you could
spend instead on
research or teaching.

AAAS and HHMI have teamed
up to create a searchable,
comprehensive database of
biomedical funding options.

We'll bring you the
inside scoop from
application reviewers,
news on funding trends,
and advice from recent
award recipients.

GrantsNet is a collaborative
project between HHMI logo
the American Association for
the Advancement of Science
and the Howard Hughes
Medical Institute

www.grantsnet.org




NEW
ENGLAND
BIOLABS

money

saved

recombinant Not |

THE LARGEST SELECTION OF 8-BASE CUTTERS

FOR THE LARGEST COLLECTION OF 8-BASE CUTTERS...

turn to the leading producer of restriction enzymes worldwide and the only
company which continues an aggressive research pragram in the production, cloning

and overexpression of these essential reagents. Currently New England Biolabs

offers nine 8-base cutters — five are recombinant, three are new additions.

% Recombinant

*Distributed by New England Biolabs

Turn to the company that sets the industry standard — Turn to

call 1-800-NEB-LABS or visi _ Circle No. 40 on Readers’ Service Card

New England Biolabs.

® New England Biolabs Inc. 32 Tozer Road, Beverly, MA 01915 USA 1-800-NEB-LABS Tel. (978) 927-5054 Fax (978) 921-1350 email: info@neb.com
u New England Biolabs Ltd., Canada Tel. (800) 387-1095 (905) 672-3370 Fax (905) 672-3414 email: info@ca.neb.com & >
: ] 5 NEW ENGLAND
= New England Biolabs GmbH, Federal Republic of Germany Tel. 0800/BIOLABS (06196) 3031 Fax (06196) 83639 email: info@de.neb.com .
# New England Biolabs (UK) Ltd. Tel. (0800) 3184 86 (01462) 420616 Fax (01462) 421057 email: info@uk.neb.com lO S?
nc.

DISTRIBUTORS: Australia (07) 5594-0299; Belgium (0800)1 9815; Brazil (011) 66-3565; Denmark (31) 56 20 00; Finland (9) 584-121; France (1) 34 60 24 24;
Greece (01) 5226547, Hong Kong 2649-9988; India (542) 311473; Israel (03) 5351205; Italy (02) 381951; Japan (03) 5820-9408; Korea (02) 556-0311; Mexico (5) 513-3463;
Netherlands (033) 495 00 94; New Zealand (09) 418-3039; Norway 22 22 04 11; Singapore 4457927; Spain (03) 902 20 30 90; Sweden (08) 30 60 10; Switzerland (061) 481 47 13; Taiwan (02) 8802913



Choosing a
new ultraspeed
Isnt as eas
as it used to be.

Fortunai

Time was, if you wanted a new ultraspeed
centrifuge, your options were pretty much limited
to one source. But that’s all changed. Because e
SORVALL?®, the company which set the standard ~ “27*
for superspeeds, now offers Discovery™ Series Ultracentrifuges
— giving you a whole new level of ultraspeed choice, and value.
For unsurpassed performance in an easy-to-use, basic
features package, choose between SORVALL Discovery 100 and
Discovery 90 Ultracentrifuges. Or you can opt for the advanced
Discovery 100S Ultracentrifuge with Compass™ Centrifugation
Software, and get run calculation and simulation, scheduling
and on-line help to guide you to more efficient separations. If
smaller samples are the norm, we also offer the compact floor
model RC-M150GX and RC-M120GX Micro-Ultracentrifuges.
And consider other SORVALL exclusives, like our top-loading,
top-access Surespin™ Swinging Bucket Rotors; flexible, time-
saving STEPSAVER™ Vertical Rotor Systems; and the easy-to-
use, heat-free ULTRACRIMP™ Tube Sealing System, along with
our renowned Technical Service and Customer Applications
support. Call today, and find out how SORVALL provides more
than performance — with just the right ultraspeed solution for you.
USA: (800) 522-7746, France: (01) 69 18 77 77, Germany: 6172/87-2544
Italy: 02/25302372, UK: (01438) 342911 All other Europe, Middle East,

Africa: 44 (1438) 342900; Canada, Asia Pacific, Japan and Latin America:
(203) 270-2080 or contact your local SORVALL representative.

Internet: http://www.sorvall.com

Circle No. 24 on Readers’ Service Card




synthesis

anks
esizers

ctors, custom
randling software,

==

$1.00/Base* bar code tracking ﬁdeotide and total

READY TO USE production control by a central SPARC workstation, we
NO SETUP

*certain conditions may apply

put innovation and affordability in every base.

0LIGOS éﬁRANTEED OLIGOS SOURCE.

GENSE Make GENSET OLIGOS

A DIVISION OF GENSET

GENSET Corporation USA, CANADA, LATIN AMERICA
ORDER- E-MAIL: oligos@gensetl.com  FAX: 1-800-551-5291

PHONE: 1-800-995-0308

GENSET SA EUROPE, MIDDLE EAST, AFRICA
ORDER- E-MAIL: oligos @ genset.fr FAX: (33 1) 43 56 68 18
PHONE: (33 1) 43 56 59 00

GENSET KK JAPAN
ORDER- E-MAIL: oligos@po.iijnet.orjp  FAX: (81 3) 3585 5351
PHONE: (81 3) 3585 5350

http://www.genset.fr GENSET Singapore Biotech Pte Ltd. AS/A, OCEANIA
ORDER- E-MAIL: oligos@genset.com.sg FAX: (65) 873 10 77
PHONE: (65) 873 22 71
Circle No. 44 on Readers’ Service Card



Fragment Analysis Mutation Analysis

ow you really

can afford to
automate

NA sequencing.

The ABI PRISM’ 310 System

Stop waiting for an affordable automated system. It’s here. The ABI PRISV 310 Genetic Analyzer expands upon
proven ABI” technology. Yet it’s only half the price of our ABI PRISM" 377 system. And it’s so easy to use. vou'll save on
training, labor. and operating costs, too.

You don't need a dedicated technician. The ABI PRisv 310 is designed so that multiple users, labs. and departments
can easily share the system. And that makes it even more economical.

Find out how cost-effective automated DNA sequencing can be. Call vour local PE Applied Biosystems representative.
or visit our Web site.

The ABI PRISM 310 system. Affordable technology [rom rPE A,Dp/led Biosystems

the most trusted name in automated DNA sequencing. Europe Langen. Germany Tel 45 (016103 708 301 Fax 49 (0)6103 708 310
g Japan Tocyo, Japan Tel: 1047} 360-8500 Fax: (047 )’8L ~5ln
. Latin America Mexico City. A g
W United States Fe y. 2 1-80
ww' [’erk‘n‘elmef Australia Me:bourne. Ausl traha Te:: 1800 03

frs"ov Perkin-Elmer and ABI PRiSm are registered trademarks and ABI, PE Applied Biosystems. PE. and Applied
L4 ‘on d Biosysters are trademarks of The Perkin-Elmer Corporation. PE Applied Biosystems products are
9000 developed and produced under the quality requirements of SO 9000
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TRANSFECTION

r a n s | S0 .helping you finish first
: Promega’s new TransFast™
Transfection Reagent is:

T ransfectlon Rea ents Fst: Tt ora s
s ) : Requires less optimization.
. Easy: Resuspend in water, mix
. i : with DNA and add to cells.
Efficient: High efficiency transfection
even in the presence of
serum in a wide variety
of cells. Can be used
for transient and stable
transfection.

TransFast™

Transfection Reagent
joins Promega’s team

of cationic lipids in
providing you with

fast, easy and efficient
transfection in a wide
variety of cell lines. Use
the table below to select the
best reagent for your cell line.

\\

CellLing_TransFast™ Ti"-10 Th™-20 Tix™-50

£0s-7 [
NIH/3T3 ®
®
®
®
®
°®
o | e | @
L]
<) ®
®
@ | e
expresslon/
Visit Promega at
www.promega.com/expression/ for the

most current cell line specific information.

Call your nearest Promega Branch Office or Distributor®
to request a trial size of TransFast™ or TfX™ Transfection '
Reagents or to request our new Transfection Guide. While supplles last.

Tfx and TransFast are trademarks of Promega Corporation.
The cationic lipid component of the Tfx™ Reagents is covered by U.S. Pat. No. 5,527,928
assigned to The Regen!s of the University of California and pending foreign patents.

NORTH AMERICA

Hendnuarlars
oliow Road

(800) 234-7437 Ireland
s (800) 932-5000 It

Yugoslavia
LATIN AMERICA

Tull Free in USA (800) 356-9526
oll Free FAX in USA (800

Phi

Fisher Scientific
Toll Free (800) 766-7000
FAX (800) 926-1166

MIDDLE EAST/AFRICA
Egypt 22451785
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When your research requires sub-ambient O Contact Forma Scientific for complete details
(hypoxic) conditions, Forma Scientific’s CO,/O. on our line of CO,/O, Water Jacketed Incubators
Water Jacketed Incubators offer the ideal solufion.

Automatic CO,/O, Control

- Thermal conductivity (T/C) or Infrared (IR)
sensor for CO

Fuel cell for O

Direct Chaamber readout in percent CO,/O
(0-20%). Control is better than +0.1%

Box 649, Marietta, OH 45750
740-373-4763 « Fax: 740-373-6770
Automatic electronic calibration of CO, (IR) USA and Canada 1-800-848-3080
and O. International Distributors Worldwide

An ISO 2001 Company

Can be used as CO, incubator only when O, URL: http://www.forma.com
is not needed

Forma Scientific is a subsidiary of

uL LlSTed’ CSA Certified and bears the CE Mark ThermoQuest Corporation, a public subsidiary
CO sensor carries a five year WO”OHTY. O, sensor o of Thermo Instrument Systems Inc.,

- a Thermo Electron Company
carries a two year warranty.
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