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RESEARCH HIGHLIGHTS

Nature (20084%7H3H)

Nasty, brutish and short

05,

rate animal.

NEUROSCIENCE
Predicting psychosis

J. Neurosci. 28, 6295-6303 (2008)

Scientists have found a way of predicting how
an individual will respond to the party drug
ketamine — and it might help us understand
why symptoms of schizophrenia vary so
much between individuals.

Ketamine mimics many symptoms of
schizophrenia. Paul Fletcher atthe University
of Cambridge, UK, and his colleagues
scanned the brains of 15 healthy volunteers

Australia, and his colleagues tracked down
regions of the genome that have a role in
ovary activation. They found four such
regions that together account for 25% of
the variation in this traitobserved in the
population of honeybees they studied.

CHEMISTRY
Flipping brilliant
Organic Lett. doi: 10.1021/61801135g (2008)

A super-fast colour-changing chemical
has been synthesized by Jiro Abe and his

while they d various cognit
that require skil are often disrupted in

Aoyama Gakuin University in
Japan. The molecule is aring

schizophrenia, such as verbal processingand
waorking memory.

They found, among other things, that those
with higher activity in frontal, thalamic and
caudate regions of the brain duringa working

& memory task tended to become apathetic
: T =

£

& those with exaggerated frontal and temporal

] activation respanses during verbal tasks
experienced disordered thoughts and
abnormal auditory perception.

GENETICS
The genetics of anarchy

Genetics dok: 10.1534/genetics.108.087270 (2008)
A study of honeybee ‘anarchy’ has uncovered
several regions of the gename that influence
cheating behaviour.

Honeybee (Apis mellifera; pictured
right) queens emit a pheromone to ‘switch
off’ the ovaries of female worker bees, but
some individuals are more sensitive to the
pheromone than others. Those who fail to
respond are branded anarchists because they
disrupt the social order of the hive.

Peter Oxley of the University of Sydney,

a

system containing naphthalene groups.
When the colourless version of the

muolecule is zapped by ultraviolet light

it changes to its green-coloured form by

breaking a carbon-nitrogen bond to leave

amolecule in which two electrons are left
delocalized in their naphthalene rings

as radicals. This change takes a fraction

of a second. When the lightis turned off
‘the molecule can quickly flip back to its
colourless version. This light-induced colou
change can happen whether the molecule
is a solid or in a solution. Photochromic
‘materials such as this are used in light-
sensitive lenses and data-storage devices.

CHEMICAL BIOLOGY

Anti-Alzheimer's agent

Nature Chem. Biol. doi:101038/hc hembio.96 (2008)
Scientists have designed an enzyme inhibitar
that seems to prevent the tangling of a brain
protein that is linked with the onset of
disorders such as Alzheimer’ disease.

The inhibitor, named thiamet-G, acts by
stopping the removal of sugar groups from
specific sites on a protein called tau. It thereby
blocks the attachment of phosphate groups
thought to lead to the characteristic tangling.

The team, led by David Vocadlo at Simon
Fraser University in British Columbia,
‘Canada, tested the enzyme inhibitor in
healthy rats. They found thiamet-G to be the
first such inhibitor that can be delivered to
the brain through the bloodstream. Besides
providing ameans to investigate how tau
proteins form clumps, the inhibitor may have
potential asa therapeutic agent.

MATERIALS SCIENCE

The heart of glass

Nature Mater. 7, 556-561 (2008)

A glass is caught somewhere between a liquid
and a crystalline solid — itsatoms move, but
they do so very slawly. Theorists predicted
thatwas because the atoms arranged
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Nature 454, 4 (3 July 2008) | doi:10.1038/454004d; Published online 2 July 2008
Chemistry: Flipping brilliant

Organic Lett. doi: 10.1021/0l1801135g (2008

A super-fast colour-changing chemical has been synthesized by Jiro Abe and his
colleagues at Aoyama Gakuin University in Sagamihara, Japan. The molecule is a
ring system containing naphthalene groups.

When the colourless version of the molecule is zapped by ultraviolet light it
changes to its green-coloured form by breaking a carbon-nitrogen bond to leave a
molecule in which two electrons are left delocalized in their naphthalene rings as
radicals. This change takes a fraction of a second. When the light is turned off
the molecule can quickly flip back to its colourless version. This light-induced
colour change can happen whether the molecule is a solid or in a solution.
Photochromic materials such as this are used in light-sensitive lenses and data-
storage devices.

subscribe to Nature

FULL TEXT

4 Previous | Next»

* Table of contents

Download PDF

Send to a friend

Export citation

Rights and permissions
Order commercial reprints

€ Bookmark in Connotea

Aoyama Gakuin University




CONCENTRATES

IONIC-LIgUID
SOLAR CEL!

KE{EF=

FAST PHOTOCHROMISM

MORE ONLINE | 1

selective

cells,
vivo

cre: i
leyat | signsoftoxicity.
disper-

sionefficiencies.

DUNKING POLYME!
DOUGHNUTS INTO CELLS

Rather than dunking
thei

WATER MAKES DIAMOND
COATINGS SLIPPERY

cr. | Vowrcioncoss gfot e contacting
't higt

w.
Carpick of the University of Pennsylva-

Denowp pcevifen
(Phys. Rev. Lett. 208,100, 235502). After

films, which

—1—X (2008%7AH7H)

FAST PHOTOCHROMISM
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Bespectacled folks once marveled at lenses that darken in sunlight and
return to their untinted state indoors, but the sluggish transition from tint-
ed to transparent left some feeling less than enlightened. Scientists are
now getting closer to lenses that shift in an instant, thanks to a new pho-
tochromic compound. Jiro Abe and coworkers at Japan's Aoyama Gakuin
University have created a hexaarylbiimidazole derivative that changes
from colorless to moss green when irradiated with UV light (Org. Lett.,
DOI:10.1021/01801135g). The light homolytically cleaves the C-N bond
that links the molecule’s imidazole rings, generating a pair of 2,4,5-tri-
phenylimidazolyl radicals (shown). A naphthalene moiety tethers these
two radicals together, thereby preventing them from diffusing away from
one another. In the absence of UV light, the radicals quickly recombine. At
room temperature, this rapid thermal bleaching returns the molecule to
its colorless form in a matter of milliseconds. The coloring and decoloring
process is so fast that Abe’s team can use a UV-light-emitting diode to
make a green-colored cloud zip around a solution of the compound.

To view a video of this instant photochromism in action,

MORE ONLINE go to www.cen-online.org.
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By Phil Berardelli
B sHARE W50 87 ScienceMOW Daily Mews

24 April 2009

See All| Daity News Archive

Researchers have developed a material that almost instantaneously changes
from clear to dark blue when exposed to ultraviolet (UV) light, and it just as

guickly reverts to clear when the light is turned off. The new material, one of a
class called photochromics, could be useful in optical data storage as well as
in super-fancy sunglasses.

ADVERTISEMENT

» Presto, Instant ; : _ Shades up. A fast-reacting
Sunglasses! For more than a decade, chemical engineer Jiro Abe and colleagues at chemical can change clear NEW!
Auyam_a Gakuin Unwersr[_'_-,r in Jap_an have E_}een studylngthe_ light-sensitive lenses to sunglasses in the blink Seience
m properties of photochromic materials, particularly those derived from a of an eye.
compound called hexaarylbiimidazole (HABI). In its natural state, HABI is Careers
colorless, but when ultraviolet light breaks one of the bonds in the molecule, it CREDIT: WIKIPEDLA Emplﬂyer
b Arificial Blood produces a version that is dark blue. The problem has been that the
Vessels Prove... transformation takes tens of seconds or longer, so the only commercial application has been sunglasses that Profiles
slowly darken. offer videos,
When Abe's team began analyzing HABI's chemical structure through simulations and laboratory experiments, they ph{}t{] gallerles,
; : found that by adding naphthalene to the compound, they could accelerate the color change to about 180 and more...
b Hundreds Rally For milliseconds. Adding a compound called cyclophane instead of naphthalene improved the clear-to-blue conversion
Animal Research even more—to about 30 milliseconds. Better still, Abe and colleagues report in the current issue of the Joumal of F—

the American Chemical Society, the cyclophane version of HABI reverts just as rapidly to its colorless state when

m the UV light source is turmed off. And the compound is so stable that the reactions can be repeated thousands of
times.
9 Aoyama Gakuin University
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Laser guided maglev graphite air hockey

4 January 200 3 Fhillip Breadweith K Like | |5 |9 Tweet| 443 1 || 2

moving direction

Lewvitating graphite discs can be mowved using just light ® ACS

A graphite disk levitating over a bed of rare earth permanent maegnets can be ‘pushed
arcund or made to spin using a laser beam, Japanese scientists have shown. The
phencmencn can also be used to convert sunlight intc movement, offering a pessible
alternative way to harness solar energy.

Graphite is a strongly dismagnetic material, so it can be levitated in the relatively wesk
magnetic fields of permanent NdFeB magnets, rather than superconducting
electromaconets. Jirc Abe and his team at Aocvama Gsakuin University in Kanaoaws were
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Magnetically lifted graphite moves by
laser, may lead to light-based maglev
vehicles (video) »
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