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B I O C H E M I S T R Y  

RNA Structure 
Conservation 

Telomere length is maintained 
by the ribonucleoprotein enzyme 
telomerase, which contains a re- 
verse transcriptase activity that 
adds sequence repeats onto the 
ends of chromosomes.These 
tandem repeats help to stabilize 
the double-stranded DNA ends 
of chromosomes. 

Chen et al. construct a sec- 
ondary structure model for the 
RNA component of vertebrate 
telomerase based on phyloge- 
netic comparisons.To do this 
they cloned and sequenced 32 
new telomerase RNA gene se- 
quences from five different 
classes of vertebrates. Se- 
quence alignment revealed 
eight conserved regions, and 
aligned sequences were ana- 
lyzed for nucleotide covariation 
in order to identify residues 
likely to form double helical 
base pairs. One of the con- 
served regions is the template 

that specifies synthesis of the 
telomere repeats. Immediately 
adjacent is a domain predicted 
to adopt a pseudoknot struc- 
ture. This pseudoknot region is 
known to be essential for activ- 
ity of human telomerase, and 
another conserved secondary 
structure, the Box HIACA do- 
main, may contribute to RNA 
stability and nucleolar localiza- 
tion.The vertebrate structure 
has a similar overall topology to 
that of ciliate telomerase RNA 
despite extensive sequence di- 
vergence and evolutionary dis- 
tance, suggesting that these 
structural motifs are critical for 
telomerase function. - W 

Cell 100,503 (2000). 

P H Y S I C S  

Upon (Andreev) 
Reflection 

Transistor devices containing 
a semiconductor-supercon- 
ductor interface would com- 
bine the facile control of car- 
rier concentration in the 

CELL B I O L O G Y  

Nuclear Pore Mapped 
The nucleus of eukaryotic cells is sur- 
rounded by a double membrane 
punctuated by pores through which 
proteins and RNAs travel. Rout et aL 
have conducted a systematic pro- 
teomics study of the yeast nuclear 
pore complex: separating protein 
components by chromatography and Side view of the nuclear pore. 
electrophoresis; identifying molecules 
by peptide sequencing and mass spectrometry; and localizing them 
by subcellular fractionation and immunofluorescence. 

The pore complex is composed of approximately 30 different pro- 
teins, which are assembled in a repeated motif to form two stacked 
rings. Filaments (FC Nups-nucleoporin proteins containing the 
phe-gly motif) extend from the pore complex towards the cytosol 
where they are thought to usher incoming nuclear proteins into the 
pore. On the nucleoplasmic side of the pore, similar filaments form 
a basket-like structure through which imported proteins enter the 
nucleus. The structure is remarkably symmetrical, given the vectori- 
al nature of traffic across the pore.The authors suggest that the 
pore mediates transport by providing multiple high-affinity binding 
sites for karyopherins (Kap) on one side, which promote diffusion 
through the pore, after which the high-affinity interactions are inac- 
tivated and the cargo macromolecules released. - SMH 

J. Cell Biol. 148,635 (2000). 

At the semiconductor (2DEC)- 
superconductor (Nb) interface, 
holes are retroreflected through 
the gate. 

semiconductor with the low- 
dissipation and low-noise 
properties of the supercon- 
ductor. As an electron passes 
from the semiconductor into 
the superconductor, it must 
form a Cooper pair with an- 
other electron. A hole, which 
is created to maintain charge- 
neutrality, is then retrore- 
flected back along the path of 
the incoming electron in a 
process known as Andreev re- 
flection. However, interfaces 
are not perfect, and most of 
the incident electrons are 
specularly reflected, which 
makes the magnitude of the 
induced supercurrent difficult 
to control and limits poten- 
tial device applications. 

Jakob et al. have directly de- 
termined the probability of An- 
dreev reflection.They use a 
point contact to inject a 
known current of ballistic elec- 
trons toward the interface re- 
gion. The geometry of their de- 
vice is such that only the 
retroreflected holes have a 
high probability of making it 
back to the point contact re- 
gion for detection. With this 
technique, they determine an 
Andreev reflection probability 
of 20%. The quantification of 
Andreev reflection at the semi- 
conductor-superconductor in- 
terface raises the prospect of 
designing and fabricating well- 
characterized integrated semi- 
conductor-superconductor de- 
vices. - I S 0  

Appl. Phys. Lett 76,1152 (2000). 
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G E O C H E M I S T R Y  

Getting an Iron Grip 
Earth's iron core creates our 
planet's magnetic field; the 
geodynamo is driven by con- 
vection in the liquid outer core 
that surrounds the solid inner 
core. The properties of iron at 
extreme pressures and temper- 
atures, and particularly the 
structure of iron that is present 
in the core and its melting tem- 
perature, have been the focus 
of much study, as these data 
would limit the temperature of 
Earth's interior and would allow 
seismic observations of features 
in the core to be interpreted 
more reliably. Several papers in 
a special issue of American Min- 
eralogist tackle these questions. 
In particular,Anderson and 
lsaak summarize some of the 
recent results (and debate) that 
surround the iron phase dia- 
gram, including the possible 
presence of a new fifth phase of 
iron that might be present at 
core conditions. They conclude 
that a fifth iron phase is likely 
but that its melting tempera- 
ture is still uncertain. - BH 

Am. Mineral. 85.376 (2000) 

C H E M I S T R Y  

Polymer Dynamics 
in a Pore 

Unlike ion channels, which 
usually are specific for cations 
or anions and are gated by 
voltage or small molecules, the 
a-hemolysin from Staphylo- 
coccus assembles to form rela- 
tively large transmembrane 
pores (tens of angstroms) that 
allow many types of molecules 
to pass freely across the lipid 
bilayer of a cell. Howorka et al. 
have derivatized the hemolysin 
monomer with synthetic poly- 
mers in an attempt to modify 
and control their porosity. 
When polyethylene glycol 
(PEG, of 5000 daltons) was at- 
tached to the inside of a single 
subunit, the heptameric pore 
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could readily accommodate only one such of sea water, and not by temperature. This 
subunit along with six of the wild type--ad- would mean that coral Sr paleothermome- 
ditional PEG molecules apparently exceeded try has overestimated the temperature in- 
the volume of the pore's vestibule and inter- crease of the surface ocean during glacial 
fered with assembly. Single-channel record- to interglacial transitions. - HJS 
ings showed fluctuations in low conduc- Ceochem. Ceophys. Ceosys. I, 
tance states (with lifetimes of tens of sec- paper 1999CC000006 (1999). 

onds) that were attributed to occupancy of 
the vestibule by the polymer chain. High- B O 

amplitude conductancefluctuations (mil- 
lisecond duration) were observed and at- 
tributed to the movement of the polymer 
chain into the narrower transmembrane 
channel.These modified pores could find use 
for studies of polymer dynamics and may 
find applications in biosensing. - PDS 

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

O C E A N O G R A P H Y  

Reconsidering Coral 
Paleothermometers 

Controlling Turbocharged 
Glycolysis 

Metabolism of glucose requires an initial in- 
vestment of two ATPs, used to doubly phos- 
phorylate the six-carbon skeleton, in order to 
reap a harvest of four ATPs on the way to 
two molecules of pyruvate.This arrangement 
runs the risk of creating a positive feedback 
 loo^ unless the hexose kinase enzvmes are 
all;sterically regulated, as they ar; in most 
organisms.There is, however, no such regula- 
tion of these enzymes in trypanosomes (the 

One method of estimating sea surface causative agent of sleepingsickness), al- 
temperatures across glacial cycles during though they do contain an unusual organelle 
the Quaternary relies on the measurement known as the glycosome that compartmen- 
of the ratio of Sr to Ca in the aragonite talizes the enzymes of glycolysis. 
skeletons of coral. Studies of modern Using quantitative models of metabolism 
corals have shown that this ratio has a based on experimentally determined kinetic 
simple thermodynamic dependence. The 
accuracy of this proxy for temperature de- 
pends on the assumption that the SrICa of 
sea water has been constant over the rela- 
tively short time scales of these cycles, 
which is based on the oceanic residence 
times of Ca and Sr of about one and five 
million years, respectively. 

This assumption may not be correct- 
Martin et al. have found coincident varia- 
tions in the SrICa of planktonic and benth- 
ic foraminifera from the Pacific and At- 
lantic basins over the past three hundred 
thousand years. They suggest these varia- 
tions were caused by changes in the SrICa 

parameters,-~akker et a1 now suggest that 
the presence of this organelle serves to regu- 
1ateATP and hexose phosphate concentra- 
tiomwithin the glycosome, total phosphate 
is fixed, which functions to brake the initial 
glycolytic steps as hexose phosphate accu- 
mulates. Furthermore, these pools of phos- 
phorylated intermediates provide a primed 
start for the organism to recover from a peri- 
od of glucose starvation. Neither of these 
regulatory mechanisms were observed in a 
trypanosome modeled with the same en- 
zyme parameters but lacking the glycosomal 
compartment. - GJC 

Proc. Natl. Acad. Sci. U.S.A. 97,2087 (2000). 

Shedding Light on Phototaxis 
Under starvation conditions, the uni- 
cellular slime mold Dictyostelium dis- 
coideum aggregates into a multicellu- 

lar mass referred to as a slug.Aggregation occurs as a 
chemotactic response to periodic CAMP signals initiated 
at the center of accretion.Although these CAMP waves 
coordinate chemotaxis, how light produces phototaxis has 
been unclear. Miura and Siegert demonstrate that light di- 
rectly induces the release of CAMP from severed slug tips rn 
in culture, and that this is followed by migration of single White trah and red dots 
slime mold cells toward the slug tip aggregate.As expect- m,m,M a,d fi_ ed, this chemotactic response was specifically dependent single cells. 
on the presence of CAMP receptors; in addition, Light in- 
creased the frequency of CAMP waves in Dictyostelium aggregates.Thus, phototaxis 
and light perception are mediated in the multicellular slug by the anterior tip. - JN 

Proc. Natl. Acad. Sci. U.S.A. 97,211 1 (2000). 

I '  Make the most 
of our 

Customer 
Service Staf i  

Subscribe 

Renew 

Change your 
address 

claim miising 
back issues 

Order Additional 
copies. ,,>- ., 

i 
/-9 3 - 

~elephqne 
~ufo&: 

44 (0) ='I223 32650 
%SA: 

+ 1 202 i326 641 7 

Science 
www.sciencemag.org SCIENCE VOL 287 17 MARCH 2000 


