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COMPUTATIONAL BIOLOGY would offer several advantages, lieved to  be produced in the G E O L O G Y  

Simulating a 
Bacteriophage 

Progress in determining the 
genome sequences of complex 
organisms has reinforced the 
idea that much will become 
clear (although there still will be 
much biology to  be studied). An 
idea of what will become possi-
ble can be gleanedfrom studies 
of the bacteriophageT7,which 
is known t o  contain 39,937 bp 
of DNA, encoding 59 proteins 
that together serve t o  hijack Es-
cherichia coli into making more 
T7 particles. 

Endy etal. constructed a sim-
ulation of the life cycle of T7 
and used this model to  com-
pute the synthetic rates of T7 
proteins and the overall growth 
rate (virus.molsci.org/t7).These 
compared reasonably well with 
the observed values for wild-
type phage and for some, but 
not all, mutants in which the 
gene forT7 RNA polymerase 
had been repositioned.They 
then randomly permuted theT7 
genome and found that less 
than 5% of these simulated 
phages displayeda computa-
tional growth rate faster than 
that of the wild type, revealing 
that this descendant of a labo-
ratorv isolate from half a centu-
ry ago is quite fit indeed. -CjC 

Proc. Natl.Acad.Sci. U.S.A. 97,5379 
(2000). 

A P P L I E D  P H Y S I C S  

NewJobsfor 
Nitrides 

Thin films of CaN and related 
nitride semiconductors have 
found use in light-emitting and 
laser diodes, and other applica-
tions for these materials are be-
ing pursued. For example, Schot-
tkv-barrier ~hotodeteaors 

including lower cost and easier 
device integration, but devices 
grown on Si have had slower re-
sponse times and unwanted 
sensitivity to  visible light, in part 
because of interdiffusion. 

Pau e tal. used plasma-assist-
ed molecular beam epitaxy to  
grow Si-doped AlCaN films on 
Si(1II )  surfaces with intermedi-
ate layers of Al andAlN. These 
devices show comparable per-
formance t o  those grown on 
sapphire.The InCaAsN family of 
materials has applications in 
long-wavelength lasers and so-
lar cells. Changet  al. show that 
the lower bandgap of this ma-
terial makes it an excellent can-
didate for low-power P-n-p het-
erojunction bipolar transistors 
(HBTs) with AlCaAs.The transis-
tors exhibit a peak current gain 
of 23 and have a turn-on volt-
age of 0.77 volts, a quarter volt 
lower than comparableAl-
GaAsIGaAs HBTs.-PDS 

Appl. Phys. Lett. 76,2785 (2000); 
Appl. Phys. Left. 76,2788 (2000). 

O C E A N S  

A Conveyor Belt for 
Carbon 

Dissolvedorganic carbon (DOC) 
representsa vast reservoir of 
carbon in the ocean and is be-

surface waters and then trans-
ported from there to  the deep 
ocean, where it is utilized at 
very low rates by free-living 
bacteria. Measurements of the 
carbon isotope composition of 
water from the NorthAtlantic 
and the North Pacific previously 
showed that DOC is quite old 
compared t o  dissolved inorgan-
ic carbon, and that DOC in the 
NorthAtlantic is younger and 
more abundant than in the 
North Pacific. On the basis of 
these results, it was hypothe-
sized that the deep ocean DOC 
is transported via a "conveyor 
belt" from the NorthAtlantic to  
the North Pacific. 

Druffel and Bauer have mea-
sured the carbon isotope com-
position of water from the 
Southern Ocean and find that 
the age of the Southern Ocean 
DOC is closer t o  that in the 
North Pacific, but that the DOC 
concentration there is almost 
the same as in the NorthAt-
lantic.The results support the 
conveyor belt movement of 
DOC, but also indicate an extra 
source of young DOC in the 
North Atlantic or a small micro-
bial sink in the Southern Ocean 
as possible explanations for the 
quantitative deviations. -JU 

Ceo~hvs.Res. Lett. 120001. 

Strengtheningthe 
Crust by BreakingIt 

An active fault seems the 
archetypal expression of upper-
crustal weakness, but could 
such weak structures actually 
contribute t o  the overall 
strength of the crust?Townend 
and Zoback suggest that, in in-
traplate settings, faults actually 
may help keep the crust strong. 

Reviewing bulk-permeability 
data from a variety of sources, 
they note tha t  permeability 
measured from core samples 
invariably is three t o  four orders 
of magnitude lower than larger-
scale crustal permeability mea-
sured in situ through borehole 
studies, induced seismicity, and 
other techniques.This scale-de-
pendent permeability difference 
is best explained by networks of 
hydraulically conductive faults; 
moreover, a large suite of data 
from high-resolution borehole 
logs suggests that only critically 
stressed faults (fractures at or 
near t he  po in t  o f  Coulomb 
frictional failure) are hydrauli-
cally conductive. The relatively 
high permeability of the crust 
facilitated by these conductive 
faults prevents subsurface pore 
fluid pressures from building up 
t o  above-hvdrostatic levels. 

Many invertebrates secrete a protective ex-
ternal cuticle that is composed of extracel-
lular matrix and that forms strong adhesive 
connections with the underlying epithelia. 
Wilkin et al. have characterizedan unusual 
component of the cuticle-epithelial cell junc- Wing and bristle 
tion in the fruit fly Drosophila,a protein called morphology in 
Dumpy. Gigantic in size (2.5 megadalton), 
Dumpy represents an extreme form of modu-
lar protein construction, containing 308 epidermalgrowth fac-
tor (ECFI modules inters~ersedwith 185 cooies of a new mod-

bked on A ~ C ~ Nfilms grown on ule (DPY), along with a cioss-linking domaii and a membrane-anchoring domain.The structural prop-
sapphire show promise as de- erties of the ECF-DPY-ECF triad predict that Dumpy forms a fiber that is nearly one micrometer in 
tectors of harmful solar ultravi- length. Insertion and cross-linking of the fiber within the cuticle may provide a strong anchor for un-
olet radiation.The growth of derlying tissue, allowing it to  support mechanical tension at sites under stress. -PAK 
these films on silicon substrates turr. Biol. lo ,  559 (2000). 
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That, in turn, keeps the intraplate crust rel- among different development or abatement 
atively strong, as high pore fluid pressures plans be set? 
at depth tend to reduce the effective fail- Recent work has developed several ap- 
ure strength of rock. - SW proaches to these questions, which lie at the 

Geology 28.399 (2000). crossroads between economics and the en- 

CELL B I O L O G Y  

Endocytosis and the Nucleus 
The protein epsin is known to bind to com- 
ponents of the clathrin coat that surrounds 
portions of the plasma membrane destined 
to be pinched off during endocytosis.The 
central and C-terminal domains of epsin 
contain the clathrin and clathrin adaptor 
binding sites, while the N-terminal domain 
had been shown to have an essential, albeit 
unknown, function on the basis of genetic 
studies. Hyman etal. find that the structure 
of the epsin N-terminal domain is similar to 
portions of proteins that are translocated 
from the cytoplasm to the nucleus. Follow- 
ing up this clue, they went on to demon- 
strate an interaction between epsin and a 
transcription factor, and observed regulated 
import of epsin into the nucleus.Thus, epsin 
may serve to convey signals 
from the endocytic path- 
way to the transcription 
machinery. - SMH 

J. Cell 8/01. 149,537 (2000). 

E N V I R O N M E N T  

In Dollars and 
Sense 

vironmental sciences, and a special section 
of Environmental Science G Technology pro- 
vides reviews from several leading re- - 

searchers and discussion of the problems 
and challenges in addressing environmental 
and health issues in both the industrialized 
and developing worlds. For instance, one 
study by Poulos and Whittington concludes 
that approaches that work well for devel- 
oped countries may fare poorly in less- 
developed countries and thus complicate 
global comparisons. - BH 

Environ. Su. Tdnol. 34,1381-1461 (2000). 

C H E M I S T R Y  

Achieving an Open Weave 
If an inorganic or metal-organic framework 
has a sufficiently large lattice, interpenetrat- 
ing networks can form in which the atoms 
and bonds of one lattice are woven through 

the other in a regular fash- 
ion.When such structures 
form, there typically is little 
space remaining. 

Reineke etal. report that 
the condensation of Tb(lll) 
ions with a long dicarboxy- 

Many researchers and poli- 
cymakers have argued that 
the environment is marked- *pacious 
ly undervalued in economic working. 

and political deliberations. How, then, should 
value be assigned to environmental re- 
sources and ecosystem services in order to 
make economic and risk assessments and to 
set prices? For example, how should society 
charge for pollution or for release of green- 
house gases, and how should priorities 

late linker in the presence of 
dimethylsulfoxide (DMSO) 

I vields an internenetratinn 
I ktwork with a large frec 

tcular net- 
volume (71%) that is occu- 
pied by unincorporated and 
exchangeable DMSO guest 

molecules.The authors suggest that this 
porosity arises from the ratio of the length 
of the linkers to the size of the complexes 
that link them togethec in fact, these com- 
pounds just miss forming a triple interpene- 
trating network. - PDS 

].Am. Chem. Soc., 122,48434844 (2000). 

Apoptotic Signals at the Golgi 

wwwstke.org Caspases are proteases that mediate a sequence of events 
" 

leading to apoptosis or programmed cell death. Mancini etal. 
show that caspase-2 localizes to thicytoplasrnic face of the Colgi com- 
plex (which disintegrates during apoptosis) and cleaves golgin-160, a Golgi mem- 
brane protein implicated in maintaining Colgi integrity and membrane trafficking. 
When a caspase-resistant form of golgin-I60 was overexpressed in cultured cells, 
Colgi disintegration was delayed in response to apoptosis-inducing agents. These 
data support the notion that specific caspases may localize to distinct intracellular 
sites in the course of transducing apoptotic signals. - LC 

J. Cell 6/01. 149,603 (2000). 
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The ECL" reagent from 
Amersham Pharmacia Biotech 
is the market leader for 
western blotting detection. 

With increased signal to 
noise ratios, ECL Plus" gives 
publishable results with 
real experimental samples. 

Chemiluminescent 
protein detection 
with ECL Plus 
substrate using 
A new fmulation 

i Hyperfilm' ECL & 
7- ' B ImageMastef I VDSGL 

Chemiluminescent or 
fluorescent detection 

48 hour signal duration 
for ultimate sensitivity 
or multiple exposures 

One blocking agent for all 
western blotting experiments 

For superior results we 
recommend use with: 
ECL HRP conjugates, 
Rainbow Markersm and 
Hybondm membranes 

For further information on the 
ECL Plus range, please visit our 
website at: 

Amahsm Pharmacia Biotah UK Urniled 
Amsham P l m  Little Challont 
Buckinglumhire England HP7 9NA 

amershampharmacia biotech 
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