 CONCENTRATES

ASSIMILATED DATA ON
EARTH’S CARBON FLUX

Scientists at NOAA’s Earth System Re-
search Laboratory, Boulder, Colo., have
released the first data from CarbonTrack-
er,a new atmosphere-monitoring system.
It uses computer models and thousands of
continuous CO, measurements to deter-
mine the give-and-take of the greenhouse
gas between the land and the atmosphere
across North America (Proc. Natl. Acad.
Sci. USA 2007, 104, 18925). By using the
data assimilation system, the research
team, led by Wouter Peters, calculated
that between 2000 and 2005 the land ab-
sorbed on average 0.65 petagrams

(10' g) of carbon per year, mostly along
the eastern coast and across the midwest-
ern U.S. states and Canadian provinces.
This uptake, which is in line with other
carbon-sink measurements, partially
offset the release of 1.85 Pg of carbon per
year, mostly stemming from fossil-fuel
burning and cement manufacturing. The
authors note that carbon uptake will likely
play a significant role in future climate
change, but the extent to which soil can
absorb atmospheric carbon is still un-
known. The data and other information
are available at carbontracker.noaa.gov.

IRON-CATALYZED C-N
CROSS-COUPLINGS

A promising iron-catalyzed reaction to
make N-aryl pyrazoles and other aryl-sub-
stituted nitrogen compounds has been
developed by Arkaitz Correa and Carsten
Bolm at RWTH Aachen University, in
Germany (Angew. Chem. Int. Ed. 2007, 46,
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8862). The synthetic method of-

fers a potentially less expensive and
environmentally friendlier alternative
to palladium- and copper-catalyzed C-N
coupling reactions, the researchers say.
The products of these reactions contain
important structural motifs found in
natural products and bioactive synthetic
compounds and are essential intermedi-
ates in preparing pharmaceuticals and
other chemicals. After exploring several
iron salt precursors, the researchers
settled on FeCl,. Under optimized con-
ditions, FeCl, paired with an ethylene-

NEW-AGE DIABETES DRUGS

Significantly limiting food intake delays aging in many types of organ-
isms, in part by activating analogs of the mammalian SIRT1 protein,
which affects insulin sensitivity. But it would be hard for most people to
stick to such a restricted diet. Researchers at Sirtris Pharmaceuticals,
Cambridge, Mass.; the University of California, San Diego; and

' Harvard Medical School have now developed a more palatable
| method—small-molecule drugs—that could achieve the same
goal. By screening a large collection of compounds, the re-

searchers identified several candidate molecules, including the N
one shown, that are the most potent known activators of SIRT1

(Nature 2007, 450, 712). Studies in mice and rats show that the
molecules “offer a promising new approach to treating
diseases of aging, including type 2 diabetes,” the com-
pany says. Human safety testing will begin in 2008.
“This is the first time that small-molecule drugs
have been designed to target aging genes,”
notes Sirtris CEO Christoph H. Westphal.
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diamine chelating ligand and a base in
toluene solvent was used to convert aryl
halides and pyrazole, indole, or other
nitrogen-containing substrates into N-
aryl products in moderate to high yields
(one example shown). “The research

has established a useful starting point

for investigating future applications of
iron-catalyzed N-arylation reactions,” the
scientists write.

CHAPERONES’ INFLUENCE
ON PROTEIN FOLDING

Most protein-folding studies have focused
on the folding of isolated proteins, so the
often profound influence of chaperone
proteins on the folding of other proteins
remains poorly understood. Sander J.

Tans of the FOM Institute for Atomic &
Molecular Physics, in Amsterdam, and
coworkers have now tried to address this
problem by using optical tweezers and mo-
lecular dynamics to study therole of the
chaperone SecB on the folding of maltose
binding protein (MBP) (Science 2007,318,
1458). They find that extended (unfolded)
MBP folds to an intermediate state called a
“molten globule,” either in the presence or
absence of SecB. And they show that SecB
binds to extended MBP or its molten glob-
ule and prevents the protein from fully
folding to its native state. MBP must be
extended to be transportable through cell
membranes, and the researchers speculate
that SecB’s hindrance of folding means

that less energy is required for transmem-
brane transport of MBP.

‘NANO-FLARES’ PROBE
CELLULAR ACTIVITIES

| Northwestern University chemists report

| fluorescence probes that can be used as
transfection agents as well as tools for
visualizing and quantifying RNA in living
cells (J. Am. Chem. Soc., DOI: 10.1021/
ja0776529). To make the probes, Chad A.
Mirkin and colleagues functionalized gold
nanoparticles with thiolated oligonucle-
otides and then hybridized them to cyanine
fluorophores. Named “nano-flares” by the
researchers, the cell-penetrating probes
overcome many of the previous challenges
of transforming a specific RNA-binding
event into a fluorescent signal via sensitive,
intracellular detection. For example, nano-
flares don’t require chemical chaperones
to usher them inside the cell. These probes
additionally exploit the highly efficient
fluorescence-quenching properties of gold,
are stable and sensitive in cellular envi-
ronments, and exhibit a low background
signal. The fluorescence signal correlates
to the relative amount of mRNA in a cell.
The probes demonstrated a 3.8-fold in-
crease in fluorescence signal when binding
synthetic targets and a 2.5-fold increase
when binding the survivin gene in a line of
human breast cancer cells. The researchers
suggest nano-flares could be used for gene-
| profiling and drug validation studies.
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