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UPDATE

Lux Confirma
The difficulty of studying the
behavior of a protein in the
living cell—its physical trans-
formations and kinetics—is
one of the most important
problems in molecular biolo-
gy today. Widely varying
chemical and genetic ap-
proaches have been taken,
but new methodologies are
constantly in development.
One such approach, reported

by Jean-Philippe Pellois and
co-workers at The Rocke-
feller University, New York
( J. Am. Chem. Soc. 2004,
126, 7170–7171), is to com-
bine photocaging and fluo-
rescence labeling in a single
system. They modified a
fluorescently labeled protein
(Smad2) with a photocleav-
able group capable of both
suppressing protein activity
and quenching the fluores-
cence. UV-irradiation-induced
cleavage of the group resulted
in a return of protein activity
and fluorescence. Smad2 is
a protein involved in the
signaling pathway of trans-

forming growth factor beta
(TGF-beta).

Under normal circum-
stances, phosphorylation
releases the Smad2 protein
from a membrane-anchored
protein (SARA), allowing
it to subsequently form a
homotrimer. Covalent attach-
ment of a UV-cleavable
caging moiety to Smad2
prevented this release in the
researchers’ in vitro system.
Upon UV exposure, the

caging moiety was cleaved,
Smad2 was released, and
the homotrimer (fluorescent
because of the bound fluo-
rophore) was produced in a
way that appeared to mimic
natural kinetics. The re-
searchers believe that this
coupling of fluorescence to
activity provides a useful
method of assaying photo-
triggering of the activity.

Pellois and colleagues are
using the caged protein to
study the behavior of Smad2
and the kinetics of the TGF-
beta signaling pathway in
living cells, and it will be
interesting to see if such
studies can be done without
disruption to the normal
in vivo behavior of cellular
systems. It also remains to
be seen how applicable this
unique procedure will be for

the study of other proteins.
Mark S. Lesney

Smart Fluids
Northeastern University engi-
neering professor Constanti-
nos Mavroidis and other
researchers are studying the
use of “smart fluids” for reha-
bilitation. Smart fluids is a
general term used to describe
any particle-filled, oil-based
suspension that changes con-
sistency in a magnetic or
electric field. The Mavroidis
group is working with elec-
trorheological fluids, which
go from liquid to solid the
instant an electric field is
applied. Once the field is
removed, the pastelike sub-
stance reverts to liquid.

Traditional physical reha-
bilitation consists of pain-
stakingly retraining the body
with resistance devices such
as weight machines, free
weights, and weightstack
machines. But with the grow-
ing interest in “smart fluids,”
Mavroidis envisions a simple
brace that can increase the
resistance on a healing joint
with the turn of a dial.

He and his co-researchers
have developed prototypes
for such a leg brace that work
with the voltage from a small
battery. 

Felicia M. Willis

Targeting Cancer
Just after one of the first
anti-epidermal growth factor
receptor (EGFR) antibodies,
ImClone’s Erbitux (cetux-
imab), was approved for use
in Europe and the United

States, a “second-generation”
anti-EGFR antibody is ready
to start early-phase clinical
trials in Australia. The over-
production of EGFR is one
of the most widespread
abnormalities in cancer;
therefore, agents that hinder
EGFR are among the most
hotly pursued potential prod-
ucts in the drug industry.

According to the Journal
of Biological Chemistry,
research teams from the
Melbourne branch of the
international Ludwig Insti-
tute for Cancer Research
(LICR) have revealed the
unique binding properties
of an anti-EGFR antibody,
called 806, that can differen-
tiate between EGFR mole-
cules on cancer cells and
EGFR molecules on nor-
mal cells ( J. Biol. Chem.
10.1074/jbc.M401218200).
“There is already one anti-
EGFR antibody on the
market, and there are sever-
al more in clinical trials,”
says Andrew Scott, the head
of the LICR Melbourne
branch’s clinical program.
“Although these anti-EGFR
antibodies do show some
antitumor activity in pa-
tients, they target normal
tissues as well as the tumor;
and side effects, although
mild, are common.”

The first-generation anti-
bodies are limited in their
clinical application and
capacity for improvement.
The goal of the researchers
is to increase the therapeutic
efficacy of the available anti-
EGFR antibodies, says Scott.
The 806 antibody was initial-
ly discovered at the New York
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Schematic of the activation of Smad2 and fluorescence. (Adapted
with permission from J. Am. Chem. Soc. 2004, 126, 7170–7171.) 
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branch of LICR, and since
then, it has been developed
further through an extensive
international effort by LICR
scientists at branches in New
York, San Diego, Stockholm,
and Melbourne.

The original intention of
the antibody was to target a
mutated form of EGFR that
was being developed as a
treatment for brain tumors.
But comprehensive preclini-
cal analyses found that the
806 antibody bound not
only to the glioblastoma-
specific mutant form of
EGFR, but also to a signifi-
cant percentage of EGFR-
positive cancers, and not
to any normal tissue. The
LICR teams then showed
that 806 has powerful anti-
tumor activity in animal
models of human cancers
that overexpress EGFR.

“What we would like to
do is attach a lethal agent
to an anti-EGFR antibody,
such as a cytotoxic molecule
or a radioisotope, so that the
agent is targeted directly to
the cancer cell. With the 806
antibody, we should be able
to both interfere with EGFR

signaling and deliver lethal
agents to cancers, without
causing severe side effects,”
Scott explains.

Felicia M. Willis

Nano Plant Parts
Nature is used to designing
objects on the molecular level,
and one example of its success
is the water repellency of some
plant leaves, such as those of
the lotus. The leaves of this
plant repel water so well that
the contact angle between a
forward-moving drop of water
and the leaf is greater than
150 degrees, so water quickly
runs off. This is known as
superhydrophobicity.

Robert Cohen, Michael
Rubner, Lei Zhai, and Fevzi
Cebeci at the Massachusetts
Institute of Technology and
Istanbul Technical University
developed a method to create
superhydrophobic coatings
that resemble the structure
of the lotus leaf surface from
polyelectrolyte multilayer
films. The lotus leaf achieves
its water repellency by having
2 different-sized surface
features, 3–10 microsized

hills and valleys along with
nanoparticles of waxlike
material. 

Multilayer films have
been used before to create
superhydrophobic films, but
they were either complicated
or used techniques such as
electrochemical deposition or
high-temperature heating
that limit the use of the tech-
niques. The researchers creat-
ed a multilayer film of
poly(allylamine hydrochlo-
ride) (PAH) and poly(acrylic
acid) (PAA) and formed
micropores in the structure
by using a solution with a
pH of 2.4. However, the
surface roughness was not
sufficient to create superhy-
drophobicity. Adding a
second acidic treatment
improved the surface rough-
ness to 400 nm (from 100
nm) and formed a honey-
comb-like surface with pores
as large as 10 µm, correspon-
ding to the hills and valleys
of the lotus leaf.

The researchers then de-
posited silicon dioxide nano-
particles and modified the
surface with semifluorinated
silane. The resulting combi-

nation of 10-µm or smaller
pores, silicon nanoparticles,
and fluorine application
simulated the lotus leaf ’s
two different-sized surface
features. The advancing
contact angle on the syn-
thetic surface was 172°
and, more importantly, the
surface remained superhy-
drophobic after being sub-
merged in water for a week. 

Michael J. Felton ◆

Compressing Nano-
springs. Carbon nanotubes
have many interesting physical
properties. One form, coiled
multiwalled carbon nanotubes,
behaves like springs. Researchers
have measured the mechanical
response of these nanosprings
when the spring is under com-
pression by using an atomic
force microscope tip. The experi-
ments showed the point at
which the spring started being
deflected, or bent, instead of
just being compressed, similar
to having a spring shoot side-
ways as it is compressed between
two fingers. (Nano Lett. 2004,
4, 1009–1016)

Confined Water Flows.
Water is essential to so many
things, but little is understood
about its behavior at extremely
small scales, which is important
for biology and nanotechnology.
Researchers in Israel and the
United Kingdom used two
atomically smooth surfaces with
thin films of water or organic
liquids between them to test
their fluidity. Water, unlike
organic solvents, remained fluid
even in films less than 3 nm
thick. The researchers attribute
this to van der Waals forces
that suppress the tendency to
solidify. (Langmuir 2004, 20,
5322–5332)

Virtual HIV inhibitors.
Three viral encoded enzymes
are needed for HIV to replicate
in cells. Of these, reverse tran-
scriptase and protease are
already the target of successful
inhibitory drugs, but drugs to
inhibit the third enzyme have
yet to be approved, and HIV is
growing resistant to the exist-
ing inhibitors. Researchers
constructed a 3D model of HIV-1
integrase binding using the
Catalyst program and searched
databases for drug candidates,
10 of which are being tested in
the laboratory. (J. Chem. Inf.
Comput. Sci. 2004 10.1021/
ci034296e)

Proteins and Ice. Various
plants and animals use special
proteins to keep water within
them from freezing, and under-
standing these proteins could
be useful for industrial process-
es. Researchers used molecular
dynamics to study how these
proteins interact with ice crys-
tals, including their qualitative
electrostatic interactions. The
results indicate that electro-
static interactions between the
proteins and the ice crystals
play a significant role, but that
the antifreeze mechanism is
still not clearly understood.
(Langmuir 2004, 20, 5353–
5357)

Science Bits

(A) SEM image of the superhy-
drophobic surface of micrometer-
sized pores and silica nanopar-
ticles and (B) a water droplet
on the surface. (Adapted with
permission from Nano Lett. 10.1021/
nl049463j)


