RESEARCH HIGHLIGHTS

Light as a feather
Pyt R £ {in tha prass)
The drab brvan of male peacocks"
tail feathers hos been shown to arise
from the same kind of struciures that
produce the vibrant colours
o thhe ‘g’
Phatonie erystals gree codour to
many insects, butterfies and birds, \
The eryszals have a periodicstructure, hy
often created by repeatmg patterns of
tiny habes, 1hat wauslly anly raflects a
narrow range ot waselergths atlight.
Resesrchars from Fudan University
inShanghal, haaded by Kisshan Lis
and Jian Zi. have now proved that 2
subtle arrangement of melanin rods
and alr spaces can alsa reflect the w s
od colours needed to produce broen.
T siructurs moay inspis designs for
artificial phetonic crystals.
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DRUG DISCOVERY

Sereen for promiscuity

Merture Chasm, Bisl. dai; KI¥I3E, nchembin 718 (2005)
T e drug-sereening technigues

eould reduce the arnount of time that
pharmaceutical compranies wasne

explaring the lsalogical propertees of
“promaigcuis inhilators!

Such medecules seem promising as
petential drugs when tested ina high
thmughput fashion, as they inhibit the
activity of a tarpet enzyme. Bat they often
havethis effect by forrning aggregrates that
sequester the enaymes, rather than binding
Tt thi ey STV St S promisemous
inhibitars can rarehy be developed into drogs.

Researchers led ly Brian Shaichet and Kip
iy, bosth Frosm the University ol California,
San Francisen, bave developed hagh-
thirmughput screens that use detergents (ko
disrupe aggregates) and dynamic light
scattering (bo detet ageT 1. When
applied to 1053 0drug-like molecules, both
tethinigues identified prosmisouous inhibitors,

QUANTUM FHYSICS

Time's up

Piiys. Be: Lett, 94, TI0401 (2005)

There isa tundamental lirnat to heve bong.
spuanium eoherence can last, say Jan Zaanen
and his colleagues at the University of Leaden,
ithe Metherlands,

Coherence, which allows many partides
v share the samie quanbum state, underpars
phenomena ranging from superflusdity to
qquiamtum teleportation. It is also key i

4

prapasals bor quangum computers. Tu
Aannens team shones that spontanemes
Flusctatsons destroy aquanmm colwrence ina
tannee prerioad thiat depends om the size and
temmpreranure of the sustem. For macroscopic
bewelest this can tabte corituiries, bugar the
‘nwsnseale’ af hundreds of nanometres, itcan
happen in seconcds. Fortunately, propasals for
quianbum computers lend toamnke batsat
srmaller scales, so theyare not undermuned.

MOLECULAR BIOLOGY
. 5

Enlightened proteins
Cham, fiol, 12, 685693 {M05)
Light can act asa powerful awitdh to setoff
cherieal reactions. Harnessing this effecr,
researchers led by Timathy Dare al the
Universty of Geoegia in Athens, and Erin
Schurman of the California Institute al’
Techmolngy, Pasadena, have developed a
system that could be used o inhibit progein
synthess in cells ina controdled vy

They hound an antibintic compoand that
hamipers protein fornaatson o a light-
seritive mobeeale called a chromophon:,
Theantibeotic 15 rekeased, and therebar
activated, when the compound is expased
o ultravaolet light.

STRUCTURAL EIOLOGY
Allinthe ions

Coll B, W01 (20050

Theenzyme RMNaseH isa mermber of the
ruclease famihy of enayres that eut strands
of TA and REA I work: thar may bilp t
explain b the various nudeases target

different substrates, researchers bed by Wei
“anp,at the Mational Institutes of | Tealth,
Bethesda, have described the structure of
RMaseH boand toa DINA-RMA hybrid,

RiNaseH acts on nolecules that contain
Dertls DA s RMA, B s cnly the: A
chain. The strueture shows that teo soetal
ions aré imsdlved in catalysing cleavage of the
RMA straned. Mucleases related po RNaseH
ale ke two metal o to mabe ot bt the

ric arrangement of the ions in these

mucleases is ditferent.

SOLID-STATE PHYSICS

Bendy legs

Pana Lt oI niS Doy {2008 )

The frst vestigation of the electrical
properties of wmiconductor letrapads
{pictured), has revealed a behaviour that is
asintriguing as these four legged
crystals shape.

Pl Alivmannaiz grovpa the
University of Califoonia,
Berbieley, studbed how dectrons
wiere: transpoetid berwien tvn
Dwrarichis of a ietrapod-shaped
crvital, while it st with three &
ligs om aflat dectrocke
Each branch was

150 narmmetres hong, Depending on how bent
the brandhes had bepomae swhen the tetmpod
st tethe dectrede surface, electroms enther
behaved in a quantirn wayand hopped acss
thecentral junctiom, o a simple current
flowed. This unexpected complexity could be
pu o ise in nanoscale cirouts, where the
retrapod's bieanches act as interoonnedts

IMMUNOLOGY
Onthe defensive

LT nvest, TIE, 18061815 {2005)
Tissues attacked by hacteria can defend
themsehves by increasing levels of certain
melerules, such as nitric cmde, that lill
microbes. A protein called bypoxia-inducible
factor 11z already knosen to control this
resspomsi in tissnes that lack coypgen —a
rypical sign that they ane under attack. Moy,
rerensed production of this proteas by whice
biload cells has been directly linked i the
presence of hacteria by Randall Johnson and
and Victor Wizet of the University of
Calitormia, San Diey jndlhuiréﬂkzgn-f.
[ﬂh‘nm'xmmnge:xh'nmdrhatmia\wn:
e suscepribde to infection if they lacked
the progein, But the researchers sugpestion
that therapies thatenhanee production of the
previtizi contdd [oast a parients innume
systenm, althaigh showm én vitn, persing o
b peesbee] i i

DEVELOFMENTAL EIOLODGY

Uncertain destiny

. Ewp Mad i I8, e 2 005016 (2005)
A sngle type of precursor cell fand in the
iy can develop intn a T eefl, Beell or
dendritic cell, a sudy finds.

Thi precursor eedls migrate from tie bone
mrarrow v thie thvmis befare maturing ino
thiese immune cells. To pinpaint the moment
wwhen the cells fates are sealed, Claudia Bere
and Conrad Bleul from Preiburg's Max
Planck Irstitute for I'mmunnlngymr\'nimwd
the expression of a receptor preotein that
mrvarks an earty stage of T-cell devedopment.
The researchers identified a threshold of
[=iapit ] mdx:nmsnmman.m:m\:ursnrs
thiat rnarkes an important breanching poirt in
the cell hierarchy. Bevand this threshold, the
cells were sncapable of turning into B cellc

Livertrouble

CaVM 121, 977-090 (20058

Chne link between inflanamation and cancer
15 krvown o invoibve thie MEF-RB pathvey,
whach regulates gene expression. Mo
Mschael Barin and his colleagues at the
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University of Califormia, have implicated the
pathway’ activater, IKER, in chemically
induced liver cancer. :

Mice injected with a chemical
flTl'.iﬂﬂFl!ﬂ wWere more pmnrtnﬂnn‘r
when TKE P was deleted from their
hepatocyte liver cells. Bt if the enzvme
was deleted from both hepatocytes and
Kupiffer cefls — a rppe of immune oell in
thie liver — thie anineals sere less Likely o
develog carwcer. Karin' kb conclude thar
carcinogenesas depends on ‘crosstalk’
hetwieen damaged hepatocytes and Kupffer
cel |z, mediated by TKK[.

ANIMAL EEHAVIOUR
Smart settlers

Prad. B Sa: Lond B dot 100066 riph. 20053099
{F005)

Birds with higger beains are less likely v fiy
south fior the winter, asurvey of the habit of
134 speries has shown, This supports the
theary that rrigration evohved in bieds that

werer T senart encgh oo survive cold weather.

Diamiel Sl from the Autonamous
University of Barcelona and his colleagues
analysed existing data an birck living in
temperate regions of Fumpe, Scandinavia
and western Russia. In addition to finding
that non-rigratory birds have lasger brains.
redative to their body size than species that
migrate, they also duscovered that non-
miiggrasoey hirds, suchas the blackbied
| Peiraless srsvnalia, pictured), are mose fesilile
in their feeding halms
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Signalling proteins have tanght
this week’s writer that cells can
add ane and one te get three.

The thoughs that ene maght
unéerstand mechan istically ke
cells wark has aleways struck me as
hendy stuld, Yet, slihowgh we know
ngrant donl about the pathwigs
that arekesirata cells’ msponses o
interral and external signals, ard
abowt regulatory systems such 35
the cell cyzle, more complex
celislar furctions largely zwait
explanatun.

Oneeicitieg possibility s that
cells are A playing emergeet
proparties. My own ressarch is
Togined an signulling pratains,
which gavern the d yeiim ic
behavioursf cells, and lam
enthusisstic sbout the roticn that
sigralling protews might interact to
yiehd an activity that is maore than
the sum of its parts.

Reeently, Kevan Skakatand
colleagues demansirated such
emergent hehavicur for two proteis
kinase erzymes In the yeast
Secchdromyces rarsiios (C. Kurg o
ol Prag, Mafl Azad. Sef. US4 102,
35&7-3502; 20050 By analysing
EEne expressios, they exsmined the
efiects of inkibiting aither kinsse
alane, or bath tagether.

They found that ane s21 of genes
was affected by hibitien of the
Cdklenzyme, which captrals
aspectsof the cell cyele, and
Bnathar wis ragilited by FRoBS,
which is invehind in phasphite
metaboksm. The key experimenis
showed that simultarecusly
inhibiting Both Kinoses also
regulated a third set of penes,
which particpate i cell bugding.

These findiegs ane clinically
Impertant becawse theinhibiters
used io treat diseases such as
cancar tard to aMuet multipls
kinnsas, Sueh ran-specificity mas
initislly wiewed a5 a faibeg. but
Shokat's data suggest that
inactivatisg mare than one kinsse
may bie advantageous, or even
crrical. fora therapetic effect.
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