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Cheaper than chips

French scientists have developed
aphotochemical method for
patterning biomolecules inside glass
capillary tubes. The technique could
lead to lab-on-capillary devices as
cheaper alternatives to lab-on-a-chip
medical diagnostics, they claim.

Eric Defrancq, at Joseph Fourier
University, Grenoble, and colleagues
say their lab-on-capillary vision
poses considerable challenges.
‘Retaining the functionality and
patterning of biomolecules in the
closed environment of a capillary
tube is difficult because there isno
easy access to the inside surface,’

explains Defrancq. The exposed aminooxy groups Biomolecules canbe
Defrancq overcame these then reacted with aldehyde groups  patterned to the inside of

challenges by grafting patterns in the peptide and carbohydrate glass capillary tubes

of aminooxy groups masked with biomolecules, fixing them to the

photocleavable protecting groupsto  side of the tubes. ‘This method of o

the inside surface of the capillaries.  attaching molecules in patterns N Dondane et al, Lab Chip.

By shining light on the tubes, he allows us to position not just one 2008, 18, 2161 (DOI: 10.1039/

removed the protecting groups. biomolecule but many,’ explains b811786a)

Capillary tubes offer cut price alternative to on-chip diagnostics

Defrancqg.

Once in place, the biomolecules
can bind cell proteins or antibodies
presentin biological fluids thatare
flushed through the tube. These
protein and antibody biomarkers
can be used to identify disease
risk or progression or measure
the effect of treatments. Different
biomolecules can be attached in
the one tube, which permits multi-
analyses to be performed in one
experiment.

‘The challenge now is to use these
techniques to attach more complex
carbohydrates and proteins without
losing the recognition properties
of the immobilised biomolecule for
its target,’ says Defrancq. ‘Itis only
too easy to lose recognition during
the immobilisation process through
either the chemistry or the methods
used.’

Janet Crombie

Hints behind autumnal tints

Austrian scientists unravel the
secrets behind the dramatic colours
ofautumn.

Bernhard Krautler and colleagues
at the University of Innsbruck,
have shown for the first time that
ayellow breakdown product of
chlorophyll contributes to the
colours of autumn.

The change in autumn leaf colour
isa phenomenon that affects the
normally green leaves of many
deciduous trees and shrubs. Every
year, for afew weeks in autumn,
arange of colours including
intense yellows and reds shape the
landscape. So far, these colours have
been attributed to carotenoids and
flavonoids, explains Simone Moser,
amember of the research team. The
colours are already presentin the

leaf, but are not visible due to the The breakdown of chlorophyll Chlorophyll breakdown
predominant green of chlorophyll.  isaprocess that was considered products may contribute
As autumn progresses chlorophyll  anenigma until about 20 years to the colours of autumn
disappears unmasking these ago, when the first non-green

hidden colours. But this is not the chlorophyll breakdown product

whole story, according to these was discovered, says Moser. As

researchers. these breakdown products were
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Why leaves turn red and orange during the autumn is not yet fully understood

colourless, they were thought not to
contribute to the colours we see in
autumn.

These compounds were
considered to be the final products
of chlorophyll breakdown, but
now Krautler has shown that they
may be oxidised to give a yellow-
coloured compound. Using leaves
from the Katsura Tree, adeciduous
tree known for its beautiful autumn
leaves, they successfully detected
this yellow chlorophyll breakdown
product, thus proving its existence.

The similarity in structure
between bilirubin, a natural
compound reported to help
protect cells from damage, and this
oxidised breakdown product may
suggest they too have important
physiological properties. Moser says
the team are interested in finding
out justwhat roles, if any, these
compounds play in the plant.

Sarah Corcoran
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Israeli scientists have developed a
sensitive method for detecting TATP
—anexplosive popular with terrorists.

Triacetone triperoxide, or TATP,
isan explosive that has been used
by suicide bombersin Israel since
the 1980s. It was also employed by
the thwarted British ‘shoe bomber’
Richard Reid in December 2001 and
isalleged to have been used in the
London bombings of July 2005.

Theexplosive’singredientsare
common chemicals and the material
does not contain nitrogen so can
pass through many scanners for
nitrogenous explosives. Detection
methods have been developed for
TATP in the past, but now Eran Sella
and Doron Shabat from Tel-Aviv
University have designed amethod
that detects the explosive without any
sample pretreatment, and also simply
amplifies the resulting fluorescent
signal. The scientists say that samples
could be collected in the real-world
using aswab or by vacuum.

Their method uses atype
of dendrimer (a repeatedly
branched tree-like polymer) that
spontaneously breaks down into its
separate building blocks following a
single trigger event. The dendrimer
was designed to consist of three
building blocks that each contains

Scientists are developing anew method to thwart terrorists

Glowing report for explosive detection
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areporter group which fluoresces
at510 nanometres when released
fromthe polymer structure. The
trigger for the dendrimer breakdown
is hydrogen peroxide, one of the
natural decomposition products of
the explosive.

Most colour-producing tests
for TATP require the explosive to
be pretreated with acid, say the
scientists, so that it decomposes to
produce large amounts of hydrogen
peroxide. But this new method is
sensitive enough to detect the tiny
amounts of hydrogen peroxide
generated by the small degree
of natural decomposition of the

The dendrimer breaks
down, and fluoresces,
when exposed to
hydrogen peroxide

Reference
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explosive and, because one molecule
of hydrogen peroxide causes

each dendrimer to release three
fluorescent reporter molecules, a
readable detection signal can be
obtained for TATP presenton the
microgram scale.

Using more highly branched
polymers each containing more
fluorescently-tagged building blocks
‘will significantly increase the
detection sensitivity’, says Shabat.

‘The main challenge’, he says, ‘will
be to selectively identify TATP in the
presence of other “powders” that
contain oxidative species’.

Freya Mearns

Gender-switching in mud snails has
decreased following a European
Union ban on tributyltin (TBT) in
ship hull paint.

TBT isan antifouling agent
that was used in paint to prevent
organisms from growing on the
hulls of ships. Unfortunately, it was
found that once it enters the water
ithasatoxic effect on other marine
organisms. By 2003, the use of these
paints was banned by the EU.

In the mud snails Nassarius
reticulatus TBT was found to cause
the imposex condition, where
females develop male sexual
characteristics such as a penis.
Milene Rato from the University
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An European Union ban has reduced levels of the marine pollutant tributyltin

Thetale of the snall

of Aveiro, Portugal, and colleagues
measured the penis lengthsin
the female snails to determine
TBT pollution levels. “The main
motivation to conduct this work was
tofind if the legislation implemented
by the EU was effective,’ says Rato.

Theyfound adecrease inthe levels
of imposex, and therefore a decrease
inthe levels of TBT, with hotspots
being found within harbours that
contain marinas and commercial
fishing ports. From these results the
group concluded that the regulation
has had a favourable impact on
pollution levels.

‘“The data show that some recovery
hasoccurred over the last five

Tributyltin causes
imposex in female snails

years, albeit ataslow rate,’ says
Simon Apte, the leader of the centre
of environmental contaminants
research at the CSIRO in Sydney,
Australia.

Although TBT levelsare
decreasing, they are still high, Rato
comments. ‘Further monitoring
surveysshould be carried outin
order to determine whether these
EU measures are sufficient to reduce
environmental TBT to a safe level,’
he adds.

Rebecca Brodie
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