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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 temwral 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 ~lumes. 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, 

I 

edited by PHIL SZUROMI 

Recovering their early training 
Owls integrate auditory and visual information they receiveinterau- 
ral time differences and visual receptive field locatiofls-into a spatial 
map of their environment. It is known that this map can be perturbed 
in juvenile owls, for example, by fitting their eyes with prisms that shii 
locations in their receptive field n g h d .  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 ~rism dis~lacement as an adult. Furthermore. these traces 

sion or overall expansion under 
pressure. Negative compressibility 
effects may also be relevant in 
muscular h y b t s ,  such as those 
found in worms. 

Aging clays and 
rising seas 

Sediments derived from the sea 
floor are usually dated with 

are specific k r  the e&ly life event because new prisms that produce a 
leftward shift do not induce plasticity. 

which suggests that the mantle features will help in the under- 
was cold beneath Australia dur- s t a n d i i  ofthe dynamic evolution 
ing the Cretaceous, Gurnis et al. of this small but active moon. 
(p. 1499) modeled mantle con- 
vection beneath Australia from 
the present day to 130 million 
years ago, along with the Expansion under 
inferred motion of the plates at pressure 
that time. Their model suggests Most materials contract in all 
that Australia was upliftedXy a directions when they are placed 
subducting slab that passed under pressure. However, some 
beneath the continent during exceptional materials may ex- 
the Cretaceous and is presently pand in one or even two dimen- 
being drawn up by the South- sions under pressure. Examples of 
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. I 

Big slope failure 
on l~ttle lo 

10, 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 10. This large slumping 
block of material, located on a 
smooth undeformed p h i ,  proba- 
bly represents a landslide related 
to uplift and compression within 
the interior of 10 beneath this 

materials exhibiting such nega- 
tive linear compressibility 
include lanthanum niobate and 
certain ~hases 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 chaii material illustrated) 
are proposed that exploit this 
property to achieve no compres- 

~ ~ 

area. The recognition and de- 
tailed study of such deformation 
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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 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 prirna- 
ry bacteria responsible for the 
weathering is Thiobacillus f m x i -  
dam, and this species has been 
used in most laboratorv studies. 
but in situ characterization has 
been difficult. Schrenk et al. (p. 
15 19) 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 LeptospiriUurn fmooxi- 
duns rather than T. fmooxidans 
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. Thii 
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 br& 
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 induced  
during DNA replication, tran- 
scription, and chromatin assembly. 
Redinbo et al. (p. 1504) and 
Stewart et al. (p. 1534) present 
three crvstal structures of human 
topoisomerase 1 in noncovalent 
and covalent complexes with 
DNA that reveal a controlled 
rotation med.lanism for reducing 

torsional stress and a mode for genetically modified bone mar- 
binding camptothecin, an anti- row cells can express the genes 
cancer drug (see the commen- and survive in the muscle. This 
tary by Nash, p. 1490). approach provides an avenue to 

explore in the search for thera- 
a 

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 
or 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 

Natural CDl dl  ligand 
Mouse CDldl is a major hiisto- 
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 CDldl? 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 CD1. 
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 clodc is located in 
a small ~rimitive nucleus of the 
brain, &e suprachiasmatic nucle- 
us. As days get longer or shorter, 
the clock is reset by llght coming 
from the retina. Now Moms 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 su~rachiasmatic 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 

the retinoic acid receptor a 
(RARa ) with PML, a gene of 
unknown function. By studying 
mice deficient in PML, Wang et 
al. (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 RARa gene, PML itself 
appears to play an important role 
in tumorigenesis. 

Signaling inside 
and out 

The membrane sphingolipid 
metabolite sphingosine-l-phos- 
phate (SPP) serves as an in-1- 
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 bin& 
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 h c -  
tion both as an intracellular and 
extracellular signaling agent. 
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Now you can enhance both chromogenic and 
fluorescent signals up to 1000 times with 
Renaissance@ ~ a m i d e  Signal Ampli,fcation 
(TSA), a powezfd new technologyfrom N E W  
Life Science Products. TSA is easily integrated 
into standard i m m u n o h i s t ~ ~ h e m ~ ~  (IHC) or 
in situ hybridization (ZSH) protocols, providing 
Horseradish Peroxiduse (MPP) is present in 
the system. 

;- 3.L 

I 
h e a s e o f ~ ~ ~ y o u t o ~ y o ~ ~ ~  
an- wfitle mtcihing the same level of sensitivity. 

Fluorescent or chromogenic, it's Your choice. 

r n - ~ d ~ e i t s  n m w  i%lmwkmw-t;h6lt 

fication. TSA-Direct kits are available in a variety 
ofcolow: Flu-in (c$.een), T W r a n m t h y I r ~ e  
M I ,  and Coumarin 031~8). 

TSA-In- deposits numerous biotins which 
are then detected by streptavidin conjugated to an 
enzyme ffollouted by chrornogdc detectim) or a 
fluorochrome (fa fluarescent detectim). 

Enhance signal up to 1000-fold. 

NENW Life Science -ducts 
Boston, MA 021184512 USA 
1-800-551-2121 617-482-9595 

Mkb: httpJhww.nenlGesci.com 

Products available worldwide. 
Consult the NEN home page for your 
local sales office or distributor. 
http://www.nenlifesci.com 
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THE FOWER - 
TO EXPLORE, 
DISCOVER AND 
SIMULATE THE 

Transforming data into powerful 
information is the key to success for 
every discovery research organization. 
Silicon Graphicse workstations are 
the most powerful means of doing 
just that through visualization. 
Our systems combine outstanding 
performance, industry-leading graphics 
and the broaden range of applications 
for today's leading pharmaceutical. 
chemical and biotech companies. ;d 

< - 
Silicon Graphics 02.N OCTANEN .. 

and OnyxZN workstations comprise 
the broadest range of scalable high- 
performance datforms. Enhanced 
CWs offer greater applications 
performance so you can tackle more 
complex designs and analyses, handle 
bigger data set., create powerful 
models and generate remarkable 
images. FOCUS more clearly on any ,' 

problem.Turn data into understanding, 
turn understanding into insight. Reach 
the breakthroughs that only Silicon 
Graphics workstations can help 
you discover. 

@ 1998 Silicon G + i  IN. All righu 4 . S i l i c a n  Graphs 
a n d ~ a ~ r e ~ m d e m a r l u a n d O L O C T A N E ~  
and the Silicon Graphics bgo are m-dyimn -Irr 
Images couna). d MY andTripor 

*Rice quoted is mid for US only. 
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I THE LARGEST SELECTION OF 8-BASE CUTTERS 

ENZYME SEQUENCE 
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turn to the leading producer of restriction enzymes worldwide and the only Pme l w GTTTIAAAC 

company which continues an aggressive research program in the production, c TTAATITAA 

and overexpression of these essential reagents. Currently New England Biolabs 

offers nine &base cutters -f ive are recombinant, three are new additions. 
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Call 1-800-NEB-LABS or visit Circle No. 40 on Readers' Service Card 
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Yew England Biolabs Ltd., Canada Tel. (800) 387-1095 (905) 672-3370 Fax (905) 672-3414 email: info@ca.neb.com 
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new ultraspeed 
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Time was, if you wanted a new ultraspee 
centrifuge, your options were pretty muc 
to one source. But that's all changed. Bec 
SORVALLB, the company which se 
for superspeeds, now offers Discovery" Series Ultra 
- gving you a whole new level of ultraspeed choice, and value. 

For unsurpassed performance in an easy-to-use, basic 
features package, chaose 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 STEPSAIEIYVertical Rotor Systems; and the easy-to- 
use, heat-free ULTRACIUMPM Tube Sealing System, along with 
our renowned Technical Service and Customer Applications 
support. Call today, and h d  out how SOKVALL provides more 
than performance -with just the right ultraspeed solution for you. 

USA: (800) 522-7746, France: (01) 69 18 77 77, Germany: 6172187-2544 
Italy: OZ25302372, 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 
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training. labor. and operating (wat3. too. 

\ ou tlont neetl a tlctlicated lcchnician. Thc, .\RI I'I~I;\I :11O i-  clr~iprit~d .o tllat rri~lltiplr uzer.. lal).. ant1 tlel)arlrllcr~r. 

car1 cxaiil!- zllarc llic a!-zterli. .h111 tllat rllakr:, it evcri rliorr ec,o~iorriic.al 

Firitl o11t h o ~ .  coit-effectircx alltomalecl DY \ ecfucr~c.inp (,an I)(.. (:all !our lot,al PE \pl)lictl Bioz!->terli rcf)rcic,ntati\e. 

or \-I-II ollr \\ eb +1lcx 

I I I P 1 1  . i t l l  O r t ~ d ~ ~ r  l r l o ~ o  I ~ , ,  PE Applied Biosystems 
lhcx Inoar truitctl narne ill allrorrlaled D\ \ i r t~uer~( . i r~p.  Europ  
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... helping you finish first 
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Promega's new TransFastm 
Transfection Reagent is: 1 R$ ransfection - Rege-nts - a. . ., -. > L- I.- . % .-.-- ,4*h.. ...( 

: Transfect in one hour. 
Requires less optimization. 

,,,: Resuspend in water, mix 
with DNA and add to cells. 

: 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 
oins Promega's team 
3f cationic lipids in 
~roviding you with 

st, easy and efficient 
transfection in a wide 
variety of cell lines. Use 

the; table below to select the 
be& agent for your cell line. 8 

293 

CHO @ 

Hela 

Hep 62 

K-562 

CV-1 0 . .  

BHK • 
PC12 . . 

Jurkat 

Sf9 @ 

Visit Promega at 
www.promega.com/expression/ for the 

most current cell line specific information. 

~ F r T ~ a s t a r e b a d e m a N s d R a n e p a ~ .  
The~xiUonk mmpcnentd#leTtx' is arvend by U.S. Pat No. 5527.928 
adgnd to XRegents d the UIWW$= and m toreigr m. 






