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CHEMISTRY 

Surprises in Nanoribbon Synthesis 
In the world of nanoparticles, nanoribbons are a newcomer to the variety of shapes that have been 
synthesized. Starting from molecular precursors, they have been fabricated from a variety of semicon- 

ductor oxides through a vapor deposition process in the pres- 
_: ';': ~~ ~~ence of oxygen. Although this technique is now well devel- 

~ ~~ .~ _;~ ~oped, there are still some occasional surprises in the products 
that form. For the synthesis of tin oxide (SnO2) nanowires and 
nanotubes, Dai etal. found that in addition to the normal ru- 

seation indicates that it maybep tile structure, they also formed an orthorhombic superlattice 
n_ n;;_!m structure and that the two could coexist.This latter morpholo- 

_ lk'~~j~~1 i ]1~ gy only exists in bulk SnOz at high pressures, and it may have 
been caused by a deficiency in oxygen during the wire growth. 

Extending the synthesis of these 
objects to non-oxide systems, 
Zhang et al. found that with the ad- 

SnOz !_ dition of lithium, they could form 
nanowires and t~ aluminum carbide nanowires and 
nanoribbons 6 ananoribbons. While attempting to 
(top);AL.4C3 -I make a metal aluminum carbide 
nanoribbon i solid, some of the lithium reacted 
(bottom). !00Onm to form gaseous CLiX molecules, 

which subsequently reacted to 
form A14C3. This serendipitous ob- 

servation indicates that it may be possible to use Li as a catalyst to form other carbide and nitride 
nanowires and nanoribbons from materials that do not naturally have molecular precursors.- MSL 

J. Phys. Chem. B 10.1021/jp013214r; Nano Lett. 10.1021/n1015656k. 

BIOCHEMISTRY 

Into the Membrane 
C2 domains are membrane- 
docking modules found in many 
signal transduction and vesicle- 
trafficking proteins. In many 
cases, calcium binding regulates 
membrane association. 

Murray and Honig used fi- 
nite-difference Poisson-Boltz- 
mann calculations to describe 
the electrostatic interactions 
of C2 domains of known 
structure with phospholipid 
membranes. Nonspecific elec- 
trostatic interactions were im- 
portant for association with 
both negatively charged and 
neutral membranes. Calcium 
provided positive charge that 
attracted negatively charged 
membranes and reduced the 
desolvation penalty associated 
with membrane binding. Des- 
olvation effects were particu- 
larly important in penetration 
of neutral membranes that in 

turn facilitate hydrophobic in- 
teractions. Calcium-indepen- 
dent C2 domains had similar 
electrostatic profiles. Quanti- 
tative estimates of the effect 
of experimental variables such 
as lipid composition, ionic 
strength, and mutations sup- 
port a general role for these 
nonspecific electrostatic inter- 
actions. -VV 

Mol. Cell 9, 145 (2002). 

CELL BIOLOGY 

That's Torn It 
At the beginning of mitosis, 
the cell's nucleus breaks 
down, releasing the con- 
densed chromosomes to be 
arranged on the mitotic 
spindle for partitioning to 
daughter cells. Basic mor- 
phological evidence of this 
process is well established. 

Now Beaudouin etal. 
have examined the process T 
of nuclear envelope break- c 

down in real time in living 
cells, and Salina etal. exam- 
ined the same process in syn- 
chronized cell cultures enter- 
ing mitosis. They both ob- 
served the catastrophic "tear- 
ing" of the nuclear envelope 
at the onset of mitosis. This 
tearing process appears to be 
actively mediated by micro- 
tubules with the help of the 
molecular motor dynein. If 
microtubules are disrupted 

ears in the nuclear envelope (red); 
ondensed chromosomes (blue). 

just before mitosis, envelope 
breakdown is inhibited. 
Dynein concentrates on the 
nuclear envelope before its 
breakdown, and interfering 
with dynein activity inhibits 
nuclear envelope breakdown. 
Fragments of nuclear enve- 
lope that remain attached to 
condensed chromosomes 
move toward the centrosomes 
along microtubules. Together 
the papers suggest a mechani- 
cal process by which bio- 
chemical processes involved in 
the breakdown of the nuclear 
envelope are enhanced to fa- 
cilitate progression through 
mitosis. SMH 

Cell 108, 83; 97 (2002). 

CLIMATOLOGY 

Putting a Lid on 
COz? 

The concentration of atmo- 
spheric CO2 increased during 
the last deglaciation from 
about 190 parts per million 
(ppm) 17,000 years ago to 
about 265 ppm 11,000 years 
ago. A variety of hypotheses 
have tried to explain this ob- 
servation, but none can ac- 
count for the entire observed 
difference. One recent propos- 
al [B. B. Stephens, R. F. Keeling, 
Nature 404, 171 (2000)] sug- 
gested that wintertime expan- 
sion and compaction of sea ice 
around Antarctica during the 
last glacial period may have in- 
hibited the outgassing of COz 
from the ocean around the 
time of the Last Glacial Maxi- 
mum. 

Morales and Rahmsdorf 
present results from a cou- 
pled sea ice-upper ocean 
model, which show that ice- 
area fractions large enough 
to cause the observed differ- 
ence might not have pre- 
vailed even under extreme 
glacial conditions. This 

; mechanism could only ac- 
count for 15 to 50% of the 

CONTINUED ON PAGE 769 

www.sciencemag.org SCIENCE VOL 295 1 FEBRUARY 2002 

i 

i 

z 
0 o 

0 
m 

Y 

5 
Z 

O 

J 

U 
I 
I I 

u 

I I 

z 

co 

r 

Cu 
*1 

r 

i 

CL 

Ul 

767 



- b&E S l;O jj; I 6'y ;Su L l ^ * 

total glacial COz depression. Thus, Antarc- 
tic sea ice expansion needs to be consid- 
ered in conjunction with other mecha- 
nisms to solve the persistent puzzle of 
why atmospheric COz levels were so low 
during glacial episodes. - HJS 

Geophys. Res. Lett. 10.1029/2001GL013240. 

IMMUNOLOGY 

Making a Mark on Memory 
B cells generate distinct classes of anti- 
body, which execute specific functions in 
different types of immune response. 
Changes in these secreted antibody [im- 
munoglobulin (Ig)] isotypes are matched 
by the membrane-bound versions of the 
same antibodies, which form B cell recep- 
tors. In secondary (memory) responses to 
antigen, early IgM antibodies are replaced 
by IgG antibodies, which domi- 
nate in memory B cell pools. 

Martin and Goodnow now 
show that a component in 
the membrane-associated 
tail of the IgG protein direct- 
ly affects secondary B cell re- 
sponses. Replacing the tail of 
IgM with that of IgG led to 
increased antibody produc- 
tion in antigen-specific Ig- 
transgenic mice. These ele- C 
vated levels of antibody re- 
sulted from an increase in 
the number of antibody-se- 
creting cells in areas of lym- 
phoid tissue that normally host 
secondary B cell responses. Increases were 
due to increased survival of B cells after ac- 
tivation, rather than increased cell division. 
Thus, the membrane tail of the IgG protein 
confers specific cell survival signals that 
may contribute to IgG dominance in B cell 
memory.- SJS 

Nature Immunol. 10.1038/ni752. 

HYDROLOGY 

Going with Less of the Flow 

Long-term records of river flow are essen- 
tial, for example, to assess whether hu- 
man activities are affecting flood fre- 
quency or severity or for allocating water. 
Freshwater input into the oceans also has 
important implications for assessing cli- 
mate change and for coastal ecosystems. 
Stream-gauge data in fact indicate that 
the flow of streams and rivers globally 
has declined worldwide during the past 
several decades. However, within the 
United States alone, the number of gaug- 
ing stations has declined by nearly 14% 
since the 1960s, which may make it diffi- 

cult to assess the larger impacts of 
changes in river flow. Shiklomanov et al. 
focus on the implications of monitoring 
drainage into the Arctic Ocean, where 
large numbers of gauges have been re- 
cently closed in Alaska, Ontario, and the 
former Soviet Union. Although several 
gauges providing long-term records are 
still operational, the authors conclude 
that the closures pose a threat to the un- 
derstanding of Arctic and global environ- 
mental change. - BH 

Eos 83, 13 (2002). 

BIOCHEMIST RY 

Mutate and Aggregate 
In fully folded proteins, hydrophobic 
amino acids are hidden in the protein 
core. But when a protein is unfolded or 

partially folded, these 
"^a^ . ~residues render it prone to 

aggregation. 
Chiti et al. now provide 

much-needed insights in- 
I 'B N to the molecular basis of 
Xil :~"/ aggregate formation. 

.X ^^^^L They introduced point 
mutations in the protein 

II ^^B acylphosphatase (AcP) 
*1 _^ and determined the rela- 

tive aggregation rates of 
the mutants. Mutations 
in two particular regions 
of the protein, which pos- 

^ ~, sess high hydrophobicity 
and propensity to form 3P- 

sheet structure, led to increased rates of 
aggregate formation. Mutational "hot 
spots" in protein 
misfolding dis- 
eases may 
thus result / 

: 
from changes 
in the aggre- 
gation be- 
havior. 

The regions 
determining 
the aggrega- 
tion rate are C 
distinct from 
those that de- 
termine pro- 
tein folding. 
Only a small Red areas important for aggr 
number of gation (top) or folding (bo 
residues is in- tom) in acylphosphatase. 
volved in set- 
ting the scene for aggregation, raising the 
hope that aggregation is governed by rela- 
tively simple principles. - JU 

Nature Struct. Biol. 10.1038/nsb752. 
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EPICENTRE's Fast-LinkTM DNA 
Ligation Kits are specially 
formulated to provide fast and 
efficient ligation of DNA for both 
routine and high throughput 
cloning. 

* Fast and Efficient DNA 
Ligations. 
* Ligate cohesive-end DNA in 5 

minutes at room temperature! 
* Ligate blunt-end DNA in 15 

minutes at room temperature! 
* Ligate PCR products with 

A-overhangs in 1 hour or less 
at 16?C! 

Time course for 
cohesive-end 
ligation using the 
Fast-LinkT DNA 
Ligation Kit. 
Lambda Hind III 
markers were 
ligated in a 
standard Fast-Link 
reaction using 2 U 
of Fast-Link DNA 
Ligase (Lanes 3-7). 
Lane 1, 1 Kb ladder; 
Lane 2, no enzyme. 

Ligation Time in Minutes 
5 15 30 60 120 

* Transform Cells Without 
Desalting the Ligation 
Reaction. 
Aliquots (1-2 pIl) of a Fast-Link 
ligation reaction can be used 
directly to transform electro- 
competent or chemically 
competent cells. 

* Lab Tested... 
Scientist Approved. 
Visit www.biowire.com and 
search for "Fast-Link" to view 
comments from users of 
EPICENTRE's Fast-Link Kits. 

* Complete Ligation Kits. 
50 reaction and 100 reaction 
Fast-Link DNA Ligation Kits are 
available and contain Fast-Link 
DNA Ligase, Fast-Link Reaction 
Buffer and ATP. 

gI EPICENTRE" 
(877) 828-9008 (i ,Te U.) 

www.epicentre.com 

I us 

z 

8 

I 
U 

U 


