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GEOPHYSICS 

Fault, Heal Thyself 
Large earthquakes are known 
to recur on major faults, but 
before the next earthquake 
can happen, the previous rup- 
ture must first heal. Determin- 
ing the amount of time for the 
new fractures (generated by 
shear faulting during the main 
shock) to disappear and for 
the tectonic stress cracks to 
reappear would facilitate 
hazard assessment along 
active faults. 

Tadokoro and Ando used 
shear wave anisotropy analysis 
to show that the Nojima fault 

in Japan, site of the 1995 Hyo- 
go-ken Nanbu earthquake 
(moment magnitude = 6.9), 
has healed in just 33 months. 
This rapid healing suggests 
that communities may need to 
remain on alert for further 
seismicity even soon after a 
recent event.- LR 

Geophys. Res. Lett. 29, 
10.1029/2001GL013644 (2002). 

CLIMATE SCIENCE 

Mercury at Dawn 
The toxic chemical mercury is 
extremely mobile in its 
gaseous elemental form and is 
transported globally due to the 

PLANT BIOLOGY 

The Long and the Short of It 

Making leaves is key to a plant's development, and the shape 
and size of leaves are carefully controlled by genetic pathways. 
Kim et al. and Folkers et al. have studied the role of the gene 
ANGUSTIFOLIA (AN) in leaf morphogenesis. Mutations in the AN 
gene yield leaves that are narrower and longer than normal. The 
AN protein is related to carboxyl-terminal binding protein 
(CtBP), which is a transcriptional regulator involved in differenti- 

ation pathways in mam- 
mals. In developing leaf 
cells in an plants, the ori- 
entation of cortical mi- 
crotubules was disrupt- 
ed: Microtubules were 
generally aligned parallel 
to the width of the leaf 
instead of being arranged 
more or less randomly. 
This restricted distribu- 
tion would be expected 
to constrain leaf cell ex- 
pansion. Folkers et al. al- 
so observed a genetic 
and physical interaction 
between AN and a ki- 
nesin-like, microtubule- 
based molecular motor 
known as ZWICHEL. The 
differentiation-specific 
regulation of micro- 
tubule distribution in 
this system may provide 
a paradigm for morpho- 

Unlike the random pattern in wild-type genesis pathways in oth- 
leaves (upper), microtubules (green) in er systems. - SMH 
an cells (lower) run across the leaf. EMBOJ. 21,1267; 1280 (2002). 
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Lindberg 
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at Point Barrow, 
Alaska (71? N), 
from 1998 to 
2001 and found 
that rapid photoch 
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Environ. Sci. Technol. 
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BIOCHEMISTRY 

Pausing Signals 
,but its ac- The curious story of tmRNA has 
e latitudes taken an intriguing turn. When a 
d by the translating ribosome reaches the 
processes end of an aberrantly truncated 
r the pres- messenger RNA (mRNA), it 
:ins in the stalls and becomes trapped, 
;e Hg? does waiting in vain for the ribosome 
e release factors that nor- 

mally would be re- 
cruited by the stop 

s () i A codon. Enter 
tmRNA, which 
first binds to 
the ribosome 
(acting as a 
transfer RNA), 
and then en- 

codes a short 
peptide segment 

(acting as a 
PBFy mRNA)thatsta a ss- 

tached to the 
Elevated BrO concentra- end of thetrun- 
tions (red) in April 2000. cated protein 

and tags it for 
emical oxi- degradation by intracellular pro- 
y-layer Hgn teases. Hayes etal. have found 
causes de- that tmRNA also gets involved 
d gaseous when the ribosome slows down 
of atmo- as a consequence of encounter- 

within a ing a rarely used arginine codon 
unrise and just in front of the stop codon. 
owmelt, and Apparently, this pause results in 
ch va riations about 20% of correctly synthe- 
ation during sized protein (in this instance, 
y attribute RbsK) being tagged and subse- 
pid in-situ quently destroyed. How can this 
3us Hg6 by wastage be beneficial? 
emically ac- Nakatogawa and Ito, in a pair 
es involved of papers examining the peculiar 
ruction: the fate of the secretion monitor 
r and Cl and SecM, may have an answer. At 
radicals BrO first glance, it appears that SecM 
f bioaccu- is made simply to be exported 
seabirds and to the periplasm and degraded. 
suggest that A closer look has shown that a 
)rocess has proline-containing segment near 
the past few to the COOH-terminus of SecM 
be the re- interacts with the exit tunnel of 

Arctic cli- the ribosome and serves to slow 
creased at- translation.This pause allows 
)rt of photo- time for a secondary structural 
production element encompassing the 
ns. - HJS Shine-Dalgarno sequence in the 
36,1245 (2002). SecA gene (which ties immedi- 
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ately downstream from the SecM gene) to 
unfold. Furthermore, this pause only tran- 
spires when there is not enough SecA pro- 
tein to bind to the NH2-terminal portion of 
SecM, which acts to overcome the frictional 
pull of the exit tunnel. Thus, SecM regulates 
the cellular levels of SecA (which mediates 
general protein export to the periplasm) by 
signaling to the ribosome: If more SecA is 
needed, slow down so that the way ahead 
can be cleared of obstacles; if there is 
enough SecA, finish making SecM and do 
something else. The close spacing of bacteri- 
al genes-the start site of rbsR is just three 
nucleotides away from the end of rbsK- 
prompts the proposal that rare arginine 
codons may offer another mechanism for 
coordinate gene expression. - GJC 

Proc. Natl. Acad. Sci. U.S.A. 99, 3440 (2002); 
Cell 108, 629 (2002); Mol. Cell 7, 185 (2001). 

CHEMISTRY 

Like an Enzyme 
Ideally, chemical synthesis would be per- 
formed catalytically at low temperature 
and pressure, with few side products and 
without polluting solvents. But in reality, 
aerobic oxidations are particularly tricky 
because catalysts themselves often be- 
come oxidized, limiting their lifetime. 
Bench etal. have overcome this problem 
by synthesizing a homogeneous catalyst 
that contains a heme-like metal center 
protected within a Teflon-coated sterically 
restrictive cavity. This pseudoenzyme com- 
plex catalyzes the oxidative formation of 
carbon-phosphorus double bonds, as 
demonstrated by the coupling of phos- 
phanes with acetone to produce syntheti- 
cally utile ylides (Wittig reagents) at ambi- 
ent conditions in air. No decomposition of 
the catalyst was observed after numerous 
catalytic cycles. With further modification, 
this new class of catalysts should be appli- 
cable to other substrates, replacing less ef- 
ficient stoichiometric syntheses.- JU 

Angew. Chem. Int. Ed. 41, 750 (2002). 

MICROBIOLOGY 

No Coughing in the 
Cattle Shed 

Tradition has it that Mycobacterium tubercu- 
losis, the causative agent of tuberculosis, 
evolved from M. bovis, which displays a 
broad host spectrum and is thought to have 
colonized human beings as our ancestors do- 
mesticated cattle. Brosch etal. used deletion 
analysis to locate 20 variable regions found 
among the otherwise very similar (99.9%) 
genomes of the tubercle group bacilli. They 
discovered that the polymorphisms have not 

evolved independently but appear to have 
resulted from a few ancient events in ances- 
tral strains. A corollary finding is that these 
regions can serve as diagnostic markers for 
different strains; one in particular, called 
TbD1, is specific to M. tuberculosis and dis- 

4' 

criminates between ancient and modern 
pandemic strains of the pathogen, suggesting 
that the ancestral strain was African or Asian. 
Progressive mapping of the deletions indicat- 
ed that M. bovis evolved from M. tuberculosis 
and that its genome is smaller than that of 

Clumps of M . tuberculosis (red) surround- 
showned by human cells (iderable gene decay has oc- 

criminates between ancient and modern 

pandemic strins of theated, specialist human 

that the ancestral strain was African or Asian. 

Progen, M. leprae, which sing of the deletions dicat- 
gened that M. bovis evolved from M. tuberculosis 
pand thave lost its000 genome is smaller than that of 

Proc. Nati. Acad. Sci. U.S.A. 99, 3684 (2002); 
shown that considerable 409, 1007 (2001). 

APPLIED PHYSICS 

curred in a relneated, specialist human 
pathogen, M. leprae, which since ts div-electron- 
gence from their last commonta ancestor ap- 

output efficiency of light-emitting diodes. 

Pinpointing to have locations of defects is 

Proc. Natl. Acad. Sci. U.S.A. 99, 3684 (2002); 

therefore important for characterizing(2001). 

semiconductor crystals and is a first step 
toward countering their effects or improv- 

APPLIED PHYSICS 

ing Beneath synthetic Surfcess. Illuminating de- 
The presence of defects in optical-electron- 

ic materials can detrimentally affect the 

serving the subsequeny of light-emitting diodesence 
is the rounpointing the ocanatical method; however,of defects is 
many therefore important for characte burizinged deep be 
semiconductor crysta surface and is a first step 
short-ward counteringtheir effects or improv- 
sorbed in the stic process. Illumin. Kawating de-al. 
fects weakith shorbed ong-waveength light and o 
serving the subsequet photo illuminate their semi- 

conductor sample, but focus the beam to a 

sharp spot within the analytical me so thatod; however, 
many ofdefects can be excited via two-photon ab-elow 

the crystal surface and out of reach of 

sort-wavelength photo contros, which are ab- 

sorbed in the surface region. Kawata etal. 
use weakly absorbed long-wavelength, or 
sub-bandgap, light to illuminate their semi- 
conductor sample, but focus the beam to a 
sharp spot within the sample so that the 
defects can be excited via two-photon ab- 
sorption. The ability to control where the 
beam is focused provides the ability to cre- 
ate a three-dimensional image of the de- 
fects throughout the sample. - ISO 

Opt. Lett. 27, 297 (2002). 
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