
BIOCHEMISTRY 

A More Stable 
Leucine Zipper 

Incorporation of unnatural 
amino acids into peptides and 
proteins modifies their proper- 
ties in unique ways. New func- 
tionalities that do not exist in 
peptides containing only natu- 
ral amino acids can be intro- 
duced, which may be important 
in applications from drug de- 
sign to enzyme catalysis.Tang 
et al. have incorporated a "hy- 
perhydrophobic" modification 
of leucine, trifluoroleucine, into 
leucine zipper peptides in bac- 
terial cultures.The extent of 
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poration of trifluoroleucine and 
similar hyperhydrophobic 
residues may be useful for sta- 
bilizing a variety of other hy- 
drophobic protein cores. - JU 

Angew. Chem. Int. Ed. 40,1494 (2001). 

BIOMEDICINE 

Bone Remodeling 
Gone Awry 

studies to transport of intracel- 
lular pyrophosphate (PPi) into 
the extracellular matrix (see Ho 
et al., Research Articles, 14 July 
2000, p. 265).The authors spec- 
ulate that alterations in trans- 
port of PPi disrupt the finely 
tuned balance of bone resorp- 
tion and regrowth (remodeling) 
that occurs throughout life. Dis- 
covery of the importance of 

Craniometaphyseal dysplasia this &ne in CMD may eventu- 
(CMD) is a rare skeletal disorder ally lead to the development of 
characterized by overgrowth of drug therapies for the disease 
bones, especially in the head and for other related skeletal 
and facial area. Children with disorders. - PAK 
this disorder, which was brought Am. 1. Hum. Genet.. in press. 

into the public eye through the 
movie Mask, are severely disfig- A S  T R o P H Y s I c s 

leucine replacement was 92% ured and can also wffeifromii- Producing Plane- when the bacteria were grown sual and neurological damage 
in medium containing only the caused by progressive and un- tary-Mass Objects 
trifluorinated leucine. The re- controlled bone thickening. Models suggest that stars form 
sulting leucine zippers were Now Reichenberger et al. by the gravitational collapse of 
more stable to denaturation have identified the genetic de- a molecular cloud, whereas 
than those of the wild-type fect responsible for the autoso- planets form in circumstellar 
protein, while the overall struc- mal dominant form of CMD. disks around young stars by ac- 
tural characteristics remained The causative mutations lie in cretion. Recent observations 
the same. In contrast, substitu- the ANK gene, on chromosome have uncovered isolated plane- 
tion of leucine by other natural Sp, which encodes a multispan- tary-mass objects, and neither 
amino acids results in reduced ning transmembrane protein model is adequate to explain 
structural stability. In the fu- previously linked in mouse these lonely objects unless 
ture, the in vivo incor- some additional assump- 

1 tions are made. Boss has 
developed a refined model 
to create planetary-mass 
objects through the col- 
lapse of a molecular cloud. 

When a number of He includes magnetic pres- 
species compete for on- sure effects (which approx- 
ly one or two resources, imate a magnetic field) in 

a slowly rotating cloud. The 
cloud starts to collapse 

shown that the com- due to gravitational forces 
munity settles to a sta- vnyroplanlcron species. and heats up at the center. 
ble and predictable The combination of ther- 
species composition. However, when there is multispecies competi- mal and magnetic pressures 
tion for three or more resources, Huisman and Weissing have now then allows the central region 
shown that this stability and predictability break down.Applying a to rebound radially outward, 
standard deterministic resource competition model to phytoplank- and clumps begin to form 
ton species, they showed that-for some species compositions- where the rebounding material 
the outcome of competition for more than two resources showed meets the collapsing material. 
great sensitivity to the initial conditions-one of the hallmarks of Under these circumstances, 
chaos.Although ecologists are no strangers to chaos, the levels of clumps as massive as Jupiter 
unpredictability found in these models pose practical problems; for can form, and these objects 
instance, for water managers trying to predict the occurrence of eventually become unstable 
toxic phytoplankton blooms. - AMS within the system.These insta- 

Am. m at. 157,488 (2001) bilities can lead to the ejection 

of an object into the emptiness 
of space.The isolated objects 
produced do not have enough 
mass to burn hydrogen like 
stars or deuterium like brown 
dwarfs, and they do not form 
like planets.Thus, the author 
suggests that they should be 
called sub-brown dwarfs. - LR 

Astrophys. J. 55, L167 (2001) 

IMMUNOLOGY 

The Long and the 
Short of It 

Rapid clonal expansion is used 
to generate sufficient numbers 
of antigen-specific lymphocytes 
to deal with pathogens. For T 
cells, this expansion originates 
through contact with antigen- 
presenting cells in the lymph 
nodes, from where dividing 
antigen-primed T cells move 
rapidly to contain infection at 
peripheral sites. 

Two studies, by Kaech and 
Ahmed and by van Stipdonk et 
al., now suggest a means by 
which CD8+ T cells balance the 
need for antigen-driven expan- 
sion with the need for rapid de- 
ployment to sites of infection. 
It might be predicted that dose 
and length of exposure to anti- 
gen would dictate the extent of 
cell division and differentiation 
undertaken by nake CD8+ T 
cells. instead, however, a short 
initial encounter with antigen 
was sufficient to induce naite T 
cells to commit to a differentia- 
tion program including a mini- 
mum of seven cell divisions, re- 
sulting in the acquisition of ef- 
fector and memory cell charac- 
teristics. Similar results were 
found when the length of anti- 
gen exposure was carefully reg- 
ulated.This programming of 
CD8+ T cells to expand and dif- 
ferentiate independently of 
antigen-presenting cells after a 
fleeting first encounter with 
antigen makes much immuno- 
logical sense as a strategy for 
coping with infection. - SJS 

Nature Immunol. 2,415; 423 (2001). 
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APPLIED PHYSICS 

Taking a Shine to Optical 
Transistors 

To produce an all-optical logic architecture 
will require the development of compo- 
nents analogous to those that drive digital 

fold by controlling the incident power of 
the r d  laser. SU& switching of light with 
light brings the realization of an all-optical 
transistor a step closer. - I S 0  

Appl. p h ~ .  Len 78,2417 (2001). 

CLIMATOLOGY 
electmnics, ispecialIy the optical equiGlent wamr weathering 
of the electronic transistor. In such a device, 
an input signal would be switched on by a Atmospheric C02 traps heat through its role 
second light signal. the gate. Illuminating a as a potent greenhouse gas. Eventually, 
metal surface can result in the creation of however, atmospheric C02 combines with 
surface plasmons, a collection of excited water to form corrosive carbonic acid, which 
electrons at the surface of the metal The weathers silicate minerals.These combined 
surface plasmons pro- effects should help to stabilize dimate: 
duce an extended As temperature rises, so does the rate 
dearomagnetic field ,,ww of weathering which should consume 
that can interact with C02 at a higher rate and decrease its 
small particles posi- *- concentration in the atmosphere, thus 

helping to lower global temperature. --- This hypothesis is simple to understand 

kb-4 5 but difficult to prove. 
Recently Ravizza etal. measured the 

A isotopic composition of osmium in 

/ 
bulk marine sediments from around 
the time of the Late PaleoceneTher- 

1 warn 
ma1 Maximum (LPTM), an episode of 
unusual warmth 55 million years ago. 

-*rrpo*lor. - 

yJ- 
They found a 220,000-year osmium * ~'c,,, , isotopic excursion coincident with the 

Setup and prin- G 
LPTM that is consistent with an in- 

ciple ofthe pho- otlrxnm creased rate of weathering of young 
tonic transistor. mantle-derived rocks.This finding sug- 

gests that a drawdown of COz caused 
tioned in dose proximity to produce effec- by more rapid chemical weathering could 
tive light-scattering centen. Using two have helped to arrest the LPTM warming 
lasers, one red and the other blue, focused on and appears to support the idea that a tem- 
the same spot of a fast-rotating optical disk perature-dependent weathering-based 
decorated with silver partides,Tominaga et mechanism can help to regulate climate on 
al. show that the blue laser light scattered time scales of lo4 to lo5 years. - HJS 
from these centers can be enhanced 60- pilleoceanogaphy 16,155 (2001). 
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YON THE I 
Ll  FE 

Readers may be surprised to learn of 
a single fact that tells us most of what 
we need to understand biological evo- 
lution. This fact is the immense cat- 
alytic power of enzymes. It suggests 
answers to questions ranging from 
the origin and specialimtion of cells to 
the origin of species. It further sug- 
gests origins for the first protein mol- 
ecule, for order from disorder and for 
death. In addition, it casts light on an 
evolutionary route to the genetic code 
as well as on critical evolutionary 
roles for energy transformations. 
Consistently lucid and well-reasoned, 
this book will be of interest to every- 
one from professional investigators 
to students just beginning to explore 
the world of science. 200 pp $16.95 
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