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CELL B I O L O G Y  transfer across the boundary be- B I o c H EM I ST RY only does this finding open a 

~ i ~ i ~ ~ is ~ ~ ~ ~ ~ t h i ~ ~ tween the upper and lower ~~i~~ ~ ~ ~ b l ~ ~~t~ n e i  door to studying the 
mantle, which bears on a long- mechanisms for translational - 

A critical stage in cell division is standing question regarding 
the equitable partitioning of the Earth's dynamics. 
genetic material in the nucleus. Now, Kerschhofer etal. have 
This means that division of the examined large (up to several 
nucleus must occur before the millimeters across) baddeleyite 
cell exits mitosis and undergoes crystals (ZrO,) from a kimberlite 
cytokinesis, or cell 
cleavage. How is 
the timing of these 
events coordinat- 
ed? In the.budding 
yeast Saccha- 
romyces cerevisiae, 
Bardin et al. find 
that a key step is 
the transient co- 
compartmentaliza- 
tion of two pro- 
teins previously 
implicated in the 

in the Congo. 
Transmission 
electron mi- 
croscopy analysis 
of twin mi- 
crostructures sug- 
gests that these 
grains likely 
formed with cubic 
symmetry, which 
is the stable 
phase at temper- 
atures above 
2370°C. Such 

signal transduction T~,,, 1 the spindle high temperature 
pathway for mitot- (green), DNA (blue), in would require an 
Ic exit. Specifically, budding yeast. origin in the deep 
mitotic exit cannot lower mantle 
be initiated unless both Teml, (perhaps 2000 kilometers or 
a GTP binding protein, and Ltel, deeper). Because baddeleyite 
its putative nucleotide exchange also readily incorporates urani- 
factor, are present in the bud. um and other elements useful 
Because Teml associates with for dating and geochemical 
the mitotic spindle pole body, analyses, these inclusions may 
and therefore co-localizes with provide important clues about 
Ltel in the bud only after the the composition and history of 
nucleus enters the bud during the lower mantle. - BH 
nuclear division, this regulatory Earth Planet. Sci. Lett. 179,219 (2000). 

mechanism ensures that the 
daughter cell receives its NEUROSCIENCE 
share. - PAK 

Cell 102.21 (2000). 

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

Plumbing the Depth 
Recently, several minerals that 
are thought to come from 
Earth's lower mantle (which lies 
at depths below about 670 kilo- 
meters) have been identified. 
These minerals, preserved as 
minute inclusions in diamonds, 
represent Earth's deepest sam- 
pled minerals and thus provide 
direct information on the nature 
of Earth's deep interior.They al- 
so demonstrate that there has 
been at least some material 

The decoding of genetic infor- 
mation into protein sequence 
relies upon the interaction of 
messenger RNA (mRNA), 
which contains information in 
the form of a string of three- 
nucleotide codons, and trans- 
fer RNA (tRNA), which con- 
tains complementary anti- 
codons at one end and the 
designated amino acid at the 
other. In bacteria, a quality 
control system utilizes a 
hybrid molecule known as 
tmRNA that binds to ribo- 
somes lodged on a defective 
mRNA.The alanine residue of 
tmRNA accepts the incom- 
plete protein, and the ribo- 
some then switches over to 
begin translating a portion of 
the tmRNA that encodes a tag 
that targets the finished (but 
defective) protein for prote- 
olytic degradation. 

Keiler etal. describe the 
identification of a circularly 
permuted, two-piece tmRNA 
in Caulobacter.This bipartite 
RNA species is functional, and 
similar sequences are found in 
cyanobacteria and Rickettsia 
and even the mitochondrion of 
the protist Reclinomonas. Not 

Glutamate Applies the Brakes 
Neurofilaments form structural networks in neurons and are trans- 
ported from the neuronal cell body (the site of synthesis) into the 
axons via a process known as slow axonal transport. Using neuro- 
filament subunits tagged with a fluo- 
rophore, Ackerley etal. show that gluta- 
mate, a neurotransmitter which at high 
concentrations leads to excitotoxicity, 
can alter neurofilament transport. Gluta- 
mate slowed neurofilament transport, 
most probably due to stimulation of mi- 
t~~enlactivated protein kinases, which A backlog of subunits a t  
are capable of phosphorylating neurofil- the cell body. 
ament subunits.This observation pro- 
vides a mechanistic link between excitotoxicity and neurofilament 
accumulation associated with neurodegenerative disorders such as 
Parkinson's disease and amyotrophic lateral sclerosis. - SMH 

J. Cell Biol. 150.165 (2000). 

checkpoints (as reviewed by 
Karzai etal.), but it serves also 
to highlight the challenges in 
annotating permuted se- 
quences. - GJC 
Proc. Natl. Acad. Sci. U.S.A. 97,7778 (2000); 

Nature Struct. Biol. 7,449 (2000). 

A S T R O N O M Y  

Every Burst Is not 
the Same 

The standard model of gamma 
ray bursts (GRBs) and the sub- 
sequent afterglow (in the x- 
ray to radio wave spectrum) is 
that an exploding fireball cre- 
ates a shock wave that is driv- 
en into the interstellar medi- 
um (ISM). Synchrotron emis- 
sion from electrons that are 
accelerated in this relativistic 
blast wave interact with a 
constant-density ISM to pro- 
duce the observed flux and de- 
cay of emissions through a 
range of wavelengths. 

Chevalier and Li have used 
the latest observations to re- 
fine the standard model and 
to revise their alternative 
model. In their model, a mas- 
sive progenitor star still ex- 
plodes initially, but the after- 
glows are produced by expan- 
sion of the blast wave into the 
stellar wind of the progenitor 
star rather than the ISM.Their 
model is consistent with a 
rapid fading of the optical 
emission, the association of 
GRBs with supernovae, and 
high estimated densities in ra- 
dio emissions.The revised ISM 
model fits with observations 
of bright optical flashes relat- 
ed to reverse shock waves and 
other flux and emission char- 
acteristics that are different 
from the GRBs associated 
with the stellar wind model. 
Thus, the ISM model is appli- 
cable to GRBs whose progeni- 
tors are the mergers of com- 
pact stars while the stellar 
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wind model fits those GRBs that form gold atoms where alternate atoms are 
through the explosion of a massive star slightly above or below the plane of the 
(such as a Wolf-Rayet star). - LR cartwheel.The bond lengths in the crystal 

Astrophys j., in press [astro-ph199082721. Structure indicate that tt'Ue intermetallic 
bonds are formed, and nuclear magnetic 

C H E M I S T R Y  - ,. resonance s~ectra indicatethat 

Golden Chains 
and Cartwheels 

Cold atoms in the +I oxi- 
dation state can exhibit 
strong noncovalent inter- 
actions. Bachman et al. 
planned to take advan- 

the cartwhiel structure persists in 
solution. Two other complexes, 

containing five gold 
atoms and one silver or 
copper atom, could not 
be crystallized but ap- 
peared to form similar 
structures. - PDS; 1U - - 

tage of this property of j . ~ m .  Chem. soc., in press: Angew 
gold(l) thiolates to build them. ~n t .  ~ d .  39,2353 (2000). 

supramolecular assemblies. 
However, the compounds they A P P L I E D  P H Y S I C S  
synthesized, isonit;ilegold(l) 6henylthiolates 
(RNCAuSPh, where R = n-alkyl), apparently 
polymerized into [PhSAu], where the 
monomers are chained through Au-Au and 
Au-S bonds.The ethyl precursor reacted al- 
most immediately and, unlike other forms 
of PhSAu previously synthesized, the prod- 
uct exhibited orange-red luminescence; 

Single Photons from 
Diamonds 

As the field of quantum optics develops, so 
does the requirement for a light source 
that can emit photons one at a time and 
on demand. One approach to fabricating a 
single-photon source is to attenuate the 
light source so that on average only a sin- 
gle photon will reach its destination. 

More control can be achieved by using 
an excited organic molecule and observing 
its fluorescence as it relaxes. Such 
molecules do emit single photons, but suf- 
fer from a limited lifetime. Kurtsiefer e t  al. 
show that a single nitrogen vacancy in dia- 

Gold: linked to form polymers (above) and mond, which combines the robustness of 

spoked around a silver axle (top). the diamond structure with the fluores- 
cent properties of the vacancv itself, is an 

with the longer n-heptyl reactant, the poly- 
merization could be slowed, and the inter- 
mediate compound retaining the isonitrile 
could be isolated and characterized. 

Organometallic complexes that contain 
two different metals may provide insight 
into intermetallic bonding and may have 
applications in catalysis. Cerrada et  al. 
have synthesized an unusual complex, in 
which a silver atom is surrounded by six 

effective' candidate for a stabie, single- 
photon light source.Their experiments re- 
veal that when the vacancy is excited with 
green light, photons are emitted one at a 
time over the red to near-infrared wave- 
lengths as it relaxes. Even after the emis- 
sion of more than 10j3 single photons, 
there were no observable changes in the 
emission characteristics. - I S 0  

Phys. Rev. Lett. 85,290 (2000). 
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