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Deliverers 

A biologicalcell uses a set of 
messengers,such as cyclicAMP, 
in order to transmit the detec-
tion of changes in its environ-
ment (registeredat the cellsur-
face) to intracellularcompart-
ments. One key participantis 
the cyclicAMP-dependent pro-
tein kinase (PKA),which phos-
phorylates residueson target 
proteins,causing changes in 
conformation and function. 

Katayamaetal. have devel-
oped a modelsystem by taking 
a PKA substrate peptideand 
graftingitto atemperature-
responsive polymerchain.When 
phosphorylated,the uppersolu-
bility temperature of the graft 
copolymer increases from 33OC 
to above 37°C which is nominal 
bodytemperature.A third unit, 
when incorporated intothe un-
phosphoryiatedcopolymer, 
caused itto form micellar parti-
cles,which disintegratedon 
treatment with PKA.When these 
micelleswere preloadedwith a 
fluorescent dye and then incu-
bated with PKA agradualre-
leaseof the fluorescent 
moleculeswas observed.The au-
thors envisionthat swappingthe 
PKA-responsivepeptidefor one 
recognizedby aberrantly ex-
pressed kinases mayyield tar-
geted drugdelivery vehicles that 
would deliver their contentson-
ly to dysfunctionalcells.-MSL 

C L I M A T O L O G Y  

The Southern 
lnfluence 

Changesin oceanic thermoha-
line circulation,triggered by 
variations in the flux of glacial 
melt water to the NorthAt-
lantic Oceanthat affect the for-
mation rate of NorthAtlantic 
DeepWater, can produce rapid 
dramatic changes in climate. 
Deepwater does not originate 
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Toward a Clear Day 

Three images of the San Gabriel 
Mountains (clear day,top; sum-
mer day, bottom;with emission 
controls, right) from a distance 

On winter mornings in downtown LosAngeles it may be 
possibleto see nearby snow-capped mountains-if there is 
little smog. Insummer, a view of the mountains is even rar-
er. Reducedvisibility is a common and convenientmeasure 

of air pollution, and the one 

1 used most often by l oca lBe-
causethere are numerous 
sources of pollutantsin a large 
city, it can be difficult to assess 
specific control efforts or to  
determine how best t o  com-
bine them to minimizeeco-

Inomic costs. Kleemanetal. use 
I visibility as a measureof smog 

in a modelof air pollution in 
LosAngeles ta compare control 

efforts with respect to specific emission sources. An aggres-
sive program of diverse emission controlscould doublevisi-
bitity in LosAngeles and provide more frequent views of the 
surrounding peaks. -BH 

Ewim.Scl.Technol., 10.102l/edX)1865f. 

exclusively inthe NorthAt-
lantic, howevet; it also is made 
around the edges of Antarctica, 
where it is referredto asAntarc-
tic BottomWater. Although 
most of the attention givento 
the questionof howthe modifi-

E C ~ L ~ G Y I E V ~ L U T I ~ Ntherehas beencontmvenyas 

~~tAnthropogenic to whetherDiadema owed its 
former abundanceto human 

In 1983, the coralreefsof the activities (for example, deple-
Caribbeanunderwenta dramatic tion of the urchin's predatorsby 
ecologicalchange. Populationsof fiihing) or whether itwas abun-
a hithertoabundant sea urchin, dant beforehumans inhabited 

cationof sea surface salinity by 
the addition of glacial melt wa-
ters affectsthermohaline circu-
tation is still directed at North-
em Hemispheredeepwater for-
mationsites, the role of the 
SouthernOcean is now being 
investigatedmorevigorously. 

Seidov etal. usean ocean cir-
culation modelto examinethe 
character of deepwater forma-
tion as afunctionof systematic 
changes in freshwater fluxes in 
boththe NorthemandSouth-
ernHemispheres.They find that 
thermohaline circulation is driv-
en by bothdeepwatersources 
andthat the SouthernOcean 
can overpowerthe NorthAt-
lantic and become amajor fac-
tor in long-term climate change, 
illustratingthe importance of 
high-latitudefreshwaterfluxes 
ingoverningclimate.- HjS 

CiobalPlanetChange30,257 (2001). 

Diademaantillatum,the most 
importantherbivoreinthissys-
tem, plummetedto Lessthan3% 
of their former levelDespitelim-
ited recoveryinsomeareas,Di-
adema numbershaw remained 
low, permittingincreasedalgal 
growthat the expense of coral 
which may hastenthe degrada-
tion of Caribbeanreefs. 

Since the mass mortality, 
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:he Caribbean. Lesslaet 
al. use mitochondrid 
DNA sequencesto trace 
the h i i r y  of Diadem 
populations,and find 
that the species has had 
large populationsizes 
for at least the past 100 
millennia, demonstrat-
ingthat humans proba-
bly were not responsi-
ble for the pre-crash 
populationlevels.This 

r&uk is relevanttodis-
cussionsof restorationand 
managementof degraded reefs 
inthe Caribbean,-AMS 
P m .  R%.London Ser.6ZSS,2347(2001). 

C H E M I S T R Y  

JustAdd Water 
Polymersynthesesthat can be 
performedinenvironmentally 
friendly aquqts mediaare of 
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current interest. Aqueous emulsion poly- 
merization already is used in industry to 
make coatings and dyestuffs. It would be 
desirable to extend such methods to metal- 
locene catalysts, which offer a high degree 
of structural control in the polymerization 
of olefins, but metallocene complexes are 
very electrophilic and have to be handled in 
strictly water-free environments. 

Manden etal. now demonstrate that ti- 
tanium metallocenes can be used in the 
emulsion polymerization of styrene. In 
their system, the catalyst is encapsulated, 
and thus shielded from water, during a pre- 
polymerization step. It remains sufficiently 
accessible to the styrene monomers so 
that the bulk of the polymer is produced 
within the emulsified droplet. - JU 

Angew. Chem. Int. Ed. 40,4006 (2001). 

M I C R O B I O L O G Y  

Death and Destruction 

nipulating the solvent and environmental 
conditions. In contrast, microbes rely on 
enzymes that, in most cases, operate at 
ambient temperatures and pressures in 
aqueous solution at physiological pH. 

In one such case, the energetically diffi- 
cult reduction (dearomatitation) of benzoyl- 
CoA is achieved by using the stoichiometric 
hydrolysis of ATP to drive the addition of 
two electrons to the aromatic ring, in a fash- 
ion that is somewhat similar to the even 
more difficult reduction of dinitrogen that is 
catalyzed by nitrogenase. Unciuleac and Boll 
present biochemical evidence for the forma- 
tion of a phosphorylated intermediate of 
benzoyl-CoA reductase.They suggest that 
the energy of the phosphoanhydride bond is 
used to activate an electron in the guise of 
converting one of the intrinsic [4Fe-451 dus- 
ters into a high-spin state that then initiates 
the reduction of the substrate.- GJC 

Pnu. Natl.Acad. Sci. U.S.A.. 10.1073/pnas.241375598. 

Staphylococcus aureus is a common cause M o L E c u LA R B I o LO G Y 
of sepsis and toxic shock. These processes 
can result in tissue damage and cell death. 

A Posterior Bar Code 
presumably by necrosis apoptosis. Ban- One of the primary codes by which spatial 
tel et al. now show that in cultures of Ju- information is specified in the Dmophila 
rkatT cells, apoptosis can be induced not embryo is localization of messenger RNA 
only by infection with S. aureus itself but 
also by S. aureus culture supematants.The 
active ingredient in these supernatants was 
one of the secreted toxins, a-toxin. Death 
was not induced when 5. aureus strains 

- 
lacking the toxin were used nor when anti- 
bodies that could bind a-toxin 
were added.The mechanism 
of a~ootosis induction ao- 
peak to be via the intrii- 

k A  
Colocallzation of Y 14 (mi) 

sic death pathway leading with Mago-nashi (green) 
directly to cytochrome c a t  the posterior pole of 
release from mitochon- the oocym (00)- 

dria, rather than via death 
receptors. Given the increasing oskar mRNA accumulates at and 
incidence of antibiotic resistance in S. defines the posterior region of the em- 
aureus strains, these findings provide po- bryo. Several proteins have been shown to 
tential leads for therapeutic intervention be required for nskar mRNA localization. Ha- 
during staph infections. - SMH chet and Ephruai identify another such pro- 

I. cdlsni.  15s. 637 (2001). tein, the Drasophila homolog of human Y14, 
and show that neither oskar mRNA nor the 

B I O C H E M I S T R Y  associated RNA-binding protein Staufen is 

Reducing Difficulties 
A major consideration in designing an or- 
ganic synthesis is the selective activation 
of a center that enables a new bond to be 
made or an existing bond to be broken. For 
instance, protons bound to a carbon that is 
adjacent to a carbonyl are more readily ab- 
stracted than alkyl protons.The synthetic 
chemist is able to bring to bear a sophisti- 
cated armamentarium of reagents and cat- 
alysts in addition to the capability of ma- 

correctly located inylimutants. 
Why is this of interest? Other work has 

established that Y14 selves as a marker, de- 
posited on mRNAs at exon-exon junctions 
after the introns haw been removed by 
splicing. Thus, this marker is recognized by 
components of the macromolecular aaem- 
blies that mediate nuclear export of mR- 
NAs; nonsense-mediated decay of defective 
mRNAs; and, as these results suggest, cyto- 
plasmic localization of messages. - GJC 

Cum. Bbl. 11.1666 (2001). 
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