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I M M U N O L O G Y  regulatory T cells in a mouse wegian-Greenland Sea, modern sitive electromechanical proper- 

~ ~ i ~ ~ ~ i ~ ~ R ~ ~ ~ * -  model of diabetes. Collectively, carbonate sediments are domi- ties of these systems can be 

tory T cells 
these studies may adjust the nated by a single polar-adapted used to shed light on cell adhe- 
wav CTLA-4 and CD28 are olanktonic foraminifer. sion and the dvnamics of soecif- 

The importance of regulatory T 
lymphocytes in maintaining 
self-tolerance and suppressing 
autoimmunity has long been 
apparent, yet a clear functional 
definition of these cells remains 

vi<wed.~hus, in addition to 
their direct influence on effec- 
tor T cell function, CTLA-4 and 
CD28 may fulfill an equally 
important role as mediators of 
signals to those T cells resDon- 

difficult to pin down. Several re- sike for maintaining the ih- 
ports now provide evidence munological status quo. - SJS 
that CTLA-4--a molecule al- J. EXP. Med. 192.295 (2000); 

ready established in the down- 
modulation of immune re- 
sponses-may operate by the 
provision of signals to a distinct 
subset of regulatory T cells. 

Using different disease mod- 
els, Read etal. and Takahashi et 
al. define comparable CD25+ 
CD4+T cells, whose pivotal 
functions in preventingT cell- 
mediated pathology depend 
on the constitutive expression 
of CTLA-4. These findings bear 
an interesting similarity to 
those of Salomon et al. who 
observed that the CD28lB7 co- 
stimulatory pathway is re- 
quired for the development 
and function of CD2StCD4+ 

J. Exp. Med. 192,303 (2000); 
Immunity 12,431 (2000). 

O C E A N S  

Reading Planktonic 
History 

Many reconstructions of sea 
surface temperatures are based 
on foraminifera1 "transfer func- 
tions," which combine counts 
of the relative numbers of dif- 
ferent kinds of forams found in 
marine sediments with knowl- 
edge of the environmental con- 
ditions in which those species 
live now, in order to estimate 
water temperatures in earlier 
times. In the high-latitude Nor- 

D E V E L O P M E N T  

Orchestrating a Heart-to-Heart 

The vertebrate heart originates from two separate groups of my- 
ocardial precursor cells located on opposite sides of the embryo's 
dorsal m-idline.~hese cells migrate along the midline and eventu- 
ally fuse to form the heart. How do the cells find each other? An 
important clue comes from the work of Kupperman etal., who 

idenfiked the culprit gene in 
a zebrafish mutant miles 
apart, which shows defec- 
tive migration of the my- 
ocardial cells. The gene en- 
codes a lysosphingolipid G- 
protein-coupled receptor 
that most likely is activated 
by a lipid ligand, sphingo- 

Cardia bifida in zebrafish. sine-I -phosphate. Cell 
transplant experiments indi- 

cate that signaling through the Miles apart receptor occurs not in 
the myocardial precursors themselves but in surrounding cells, 
perhaps causing changes in the cell surfaces on which the myocar- 
dial cells migrate.Thus lipids may be important developmental 
signaling molecules in vertebrates. - PAK 

Nature 406,192 (2000). 

"N  pachy left." 

Neogloboquadrina pachyderrna 
sinistral. Plankton-based paleo- 
temperature reconstructions for 
this area depend on the abun- 
dance of this foram, whose 
presence or absence is inter- 
preted as indicating warm or 
cold conditions, respectively. 
However, if the ecological pref- 
erences of this foram were dif- 
ferent in the past than they are 
now, then its utility as a paleo- 
environmental proxy would be 
compromised. 

Huber et al. have measured 
how the shell size of this 
foraminifer has varied over the 
past 1.3 million years in six sed- 
iment cores from the Norwe- 
gian-Greenland Sea. They find 
that the maximum diameter 
has increased over that interval, 
and interpret this as evidence 
of adaptation to cold water en- 
vironments.This would mean, 
among other things, that the 
carbonate-poor intervals before 
1.1 million years ago do not 
necessarily indicate severe 
glacial conditions, and that sea 
surface temperature recon- 
structions using transfer func- 
tions for periods older than that 
may be inaccurate. - HJS 

Palaeogeogr. Palaeoclimatol 
Palaeoecol. 160.193 (2000). 

A P P L I E D  P H Y S I C S  

Bacterial Cantilever 

Much effort is being expended 
in exploiting micro- and nano- 
electromechanical systems for 
potential applications as minia- 
turized biological sensors and 
actuators. For example, the sen- 

ic molecula; interaction;. llic 
etal. introduce a bacterial de- 
tection system based on the 
resonant-frequency shift of a 
microcantilever.Their can- 
tilever is coated with an im- 
mobilizing antibody layer 
(specific in this case for the 

Escherichia coli 0 1 57:H 7 
serotype) and then exposed to 
solutions containing E. coli. 
Under ambient conditions, the 
technique is sensitive enough to 
detect just 16 bacterial cells 
(-6 x 10-12g). Exposure to other 
bacteria, such as Salmonella, 
caused no shift in the resonant 
frequency. Arrays of such can- 
tilevers, each one coated with a 
different antibody, may offer a 
simple multibacterial detection 
system. - IS0 

Appl. Phys. Lett. 77,450 (2000). 

C H E M I S T R Y  

A Bone-Supported 
Catalyst 

Although alcohol oxidations are 
among the most versatile of 
synthetic reactions, traditional- 
ly the reagents that perform 
these reactions have been stoi- 
chiometric rather than catalyt- 
ic, and often produce environ- 
mental waste. Recently, 
homogenous transition metal 
catalysts for oxidizing alcohols 
have been reported (ten Brink 
etal., Reports, 3 March, p. 
1636); these minimize produc- 
tion of waste products. 

Yamaguchi etal. have devel- 
oped a heterogenous catalyst 
for partially oxidizing alcohols 
to the corresponding carbonyl 
compounds by taking a familiar 
transition metal-ruthenium- 
and placing it on an unusual 
support-hydroxyapatite, the 
main component of bone. 
Replacement of the Ca2+ ions 
with Ru3+ produced a mono- 
meric active species, as deter- 

CONTINUED ON PAGE 51 1 

www.sciencemag.org SCIENCE VOL 289 28 JULY 2000 



mined by analysis of x-ray adsorption fine 
structure.The catalyst gave high yields (of- 
ten greater than 90%) for a wide variety of 
alcohols, and no leaching of the Ru species 
was observed, which allows the catalyst t o  
be reused many times. - PDS 

J. Am. Chem. Soc., in press. 

COMPUTATIONAL BIOLOGY 

Clocking the Cell Cycle 
One of the consequences of genomic se- 
quencing projects and subsequent gene 
annotations is the development of DNA 
microarrays, which offer a facile method 
for rapidly analyzing the temporal pat- 
terns of gene expression in whole organ- 
isms. Holter et al. have adapted a standard 
analysis t o  organize and thus simplify 
these large data sets, as exemplified by 

cdc 15 
I I 

Mode 2 coefficient 

Clustered gene expression during the cell 
cycle. 

applying this analysis t o  previously pub- 
lished observations of the yeast cell cycle 
(cellcycle-www.stanford.edu). They are 
able t o  characterize the patterns as con- 
sisting largely of two sinusoidal modes, 
each with a period of 2 hours and about 
30 minutes out of phase. Plotting the 
weights of these two functions for each 
gene monitored provides a graphical rep- 
resentation of a relatively gradual se- 
quence of which genes turn on and off 
(starting at about 9 o'clock and moving 
clockwise) as a yeast cell progresses 
through the mitotic cell cycle. - GJC 

Proc. Natl. Acad. Sci. U.S.A. 97,8409 (2000). 

GEOPHYSICS 

Formation of Earth's Crust 
A mystery in the evolution of Earth's sur- 
face is the origin and timing of growth of 
the continental crust. I t  is generally ac- 
cepted that the majority of the continen- 

ta l  crust formed within the first 2 t o  3 bil- 
lion years of Earth's history.The two pro- 
posed modes of growth are (i) rapid for- 
mation of the crust soon after Earth 
formed followed by steady-state recycling 
or (ii) gradual growth of the crust over 2 
t o  3 billion years with episodes of punctu- 
ated growth and minimal recycling. A spe- 
cial issue in Tectonophysics focuses on 
this debate. 

De Smet etal. use a thermal convection 
model t o  show that rapid growth of the 
crust occurred within the first 0.6 billion 
years, and supporting geochemical evi- 
dence from the Australian craton is de- 
scribed by Green et al. and Krapez etal. 
However, Condie has modeled a few peri- 
ods of punctuated growth caused by 
episodic collapse of layered convection 
between 3 t o  1 billion years ago (Ga), 
which supports the gradual growth model. 
Although there is no compelling resolu- 
tion of this debate, Abbott et al. provide a 
useful inventory of the amount of conti- 
nental crust that may have formed early 
in Earth's history; they estimate that 29 
t o  45% of the total volume of continental 
crust was formed by 2.7 Ga and 51 t o  
79% was formed by 1.8 Ga. - LR 

Tectonophysics 322.19; 69: 89: 153: 163 (2000). 

CELL BIOLOGY 

Cholesterol Trafficking 
The role of elevated circulating choles- 
terol levels has been highlighted by an in- 
creased awareness of its role in causing 
heart disease. The cellular biology of 
cholesterol in normal cells is much less 
well understood, partly due t o  technical 
difficulties in assaying cholesterol synthe- 
sis and localization in intact cells. 

Heino et al. developed techniques t o  al- 
low them t o  examine the rate of transport 
of newly synthesized cellular cholesterol 
from its site of synthesis inside the cell- 
the endoplasmic reticulum-to the cell 
surface. They compared the rate at which 
cholesterol was transported t o  the cell 
surface with the delivery of a model cell 
surface protein. Their findings suggest that 
cholesterol follows at least two routes t o  
the cell surface: 20% of newly synthesized 
cholesterol follows the classical secretory 
pathway from the endoplasmic reticulum 
through the Golgi complex t o  the cell sur- 
face, and the remainder follows another 
less well characterized pathway that 
appears t o  bypass the Golgi complex.The 
challenge remains t o  identify the mem- 
brane carriers for the bulk of newly 
synthesized cholesterol. - SMH 

Proc. Natl. Acad. Sci. U.S.A. 97.8380 (2000). 
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H A M I V A  B I O M C D I C A C  
Introduces ... 

Signal Transduction 
Research Products 

Anti-LEF-1t'TCF Abs 
Monoclonai anti-LEF-1ITCF clone 
REMBG (mouse I~GI) recognizes the high 
mobility group DNA binding domain of 
LEF-1, TCF-1, TCF-3, and TCF-4. 

250 ~g/vial. Cat No. MC-865 

Monoclonal anti-LEF-1 clone REMBl 
(mouse I~GI) binds to the transcription acti- 
vation domain of LEF-1. Does not cross- 
react with TCF-1, TCF-3, or TCF-4. 

250 ~g/vial. Cat No. MC-866 

Anti-LEF-1RCF Sheep Polyclonal 
binds all four members of the LEFKCF 
transcription factor family. 

250 pg/vial Cat No. PC-053 

Bone Studies 
BMP Cocktail (bone morphogenlc protem). This 
product contains almost all the active 
osteo-inductive factors in bone. 

100 pg/vial Cat No. BMP-S 
1 mgtvial Cat No. BMP-L 

RANK Ligand (receptor activator of 
NF-KappaB) is a new member of the 
TNFR family that is expressed on 
mature dendritic cells, osteoclast 
progenitors and mature osteoclasts. 

10 ug Cat No. BP-001 

Anti-Amelogenin is a rabbit 
polyclonal antibody that reacts with 
bovine, mouse and rat amelogenin. 

100 ug Cat No. PC-062 

New Substrates 

Cat No. AC-032 

Cat No. AC-033 
Serine Protease Substrate 

Cat No. AC-034 
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