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Supertubes
Manatechnelogy T 61 T-671 {2006}
First there was past graphite and
dismond, Then come fullerenes and
nanatubes. New theoretizal physicists
i Brazilimtroduce snother fom for
arkan = ks Supsrnarsiube’
Anordinary nanctube is made from
earhen Blea Eranged in 3 heaaganal
o, incwkach each atom bonds to three
otbers. The supernanctube propessd
by Witoe oot of the Unibversity of
Campinas and bis co-eorkers haza
i i b, bt with
nanatubes mplace of the bonds,
rasuking in Yeshaped junctions whire
the atoms would be. Useg supertubes
= place of manotubes would creste a
supersupirtube, and saan, ta e
ever-larger fractalstraciures,

almilar s1r

CHEMISTRY

Order of the rings

£.Am. Cham, Sor, doi K102 AodSTO0F LIO0ED
Oneof the greatchallenges mnongans
chemistry is developing novel ways to
synthesize complex striscnares. The hest
risctions work foor 2 rarge of chemical
substrates, and give high vields.

Bythese eriieria, 4 reaction, daseevered by
Dherik Tan of the Mernorial Sloan-Kettering
Cancer Cenler in New York and his oo-
warrkiers 1 near ideal. They eport a new way
o ke spimketals — vnusual structures:
with bwer astygen -coritainang rings that are
comnected by a single carban alom.

The team ohtained a mumber of spiroketals
by reacting simple misleculkes with tanium
salts, The porygen atoms in the substrate seem
0 interact with the ttanium in a vy thas
helps tn controd which issmer is farmed.

HNEUROBIOLOGY
Some nerve

1 el Bérd, dne WL K083, 200 500774 { F06]
An evolutiomary shift thatoccurred some
HH mnillion vears agogave the ngelin coats
around the nerve cdlls of the central nervous
sysbens prodective powers, accoeding toa
atadhy led by Broee Trapp at the Cleveland
Clinie Feandatian in Chin.

The shift s proten zera Pl which
persists in the myelin of the peripheral
nervonis system, replaced in the central
nervows system by the more complex
protentipad protean (PLP). Trapp’s team
“reversed’ this evolutionary in mice,
sovthat By was expressed instead of PLP

The swap halved the liespan of the mice
and degraded theirmator slallz Tralso
seeined to acoelerate the normal age-relaked
degeneraton of ieyelinated nerve fibees,

IOOLDGY
Record-breaking fish

Prer, K. Soc. Land, B d o1 D098, Fsph 2008, 3015
200k

Aoodragists b wrnveihod the sinallest Fres-
livang vertehrate ever found. Mature females
of the fish Faedecyjrs progenetica {pictured
below}, whach bves in highly acichic lackwater
et swamps in southend Asm, average just
79 millimetres in dength. Described by Rall
Biritz, of London's Matural History Museum,
and hiscolleagues, the miniature species has
alarva-like appearance, with a skl that

daes not foem erly, leaving it

with a hale in l[:::‘q'\ Pt

the specimens’ prnadal
develnpmient shows them
o b pnabre achlis —and
rales prssessa uniue
sperialized structure near
thair genitals thought t
b s B elaspung the
fermali durireg mating,.

IMMUNOLOGY
Cytokine
sound-off

Mature bimanel

BeI00 38,4204 {2006)
Some imrmme cells
shoot e kill, but helper

T cells smend the bugle to call in the cavalry:
Mark Dhavis and hiis colleagues at Stantard
Univessity Schoal of Medcine, California,
e thean they e a twn- poite alarm,

The cytokines secreted by helper T oella
activate e cells seem i be distribueed
i twan vy, e brans port patheey tarpets
aritgen-preseriting cells that intesactwith the
hlper Toeell, the ather destribaines eytobane
e birosdd by thirough the surrotindings to
recruit ather irmne cells The patheys e
aszociated with famalics of transpont protens
kencvwm as Rahs and SNARE:.

Thee Finsding, says Diavas, wall shape sdeas
abxwit the role that the delivery methad plays

an cytokine funcben.

Random sandwiches

Evrnphys. Lefd. T3, 735231 (2006)
Dhstinguishing trie randomness
Frown something that just leoks
like itis haard — yet itcan
b vital.

T kel b the raftof
mathenmrical methods
for aasessing randomniness,

Alain Haclsl: of the

Universty of Mancton in

g Mew Brunswick, Canada,

| andl his co-workers
proposean ingeniows
approach based an
playsics.

They simalated light
transmission through
stacks of material in
which the lmyers had
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different scattering properties, The
transmission was stronghy sensitive b
disorder in the layers properties. When the:
scaitering properties encoded numbers,
random sequences 100 numbers kong could
bedstingushed from peudo-random
sequences with 708 fidelity

A plwsical realization of the scheme should
ber psssitle using roaterials with bumalile
opitical propertics.

PHYSIOLOGY

Speed demons

1 Exp. Bial 209, 433-343 (3006)
Squid prapel thermselves through water
at impressive speeds by relaxing and
contracting their mantle — the muiscular,
tube-shaped structure near thear head.
Balry oval saquid [Sepivtesthis fessaniana)
are also fast, Tt o swam quickly; these small
creahures must contract their mantks ata
rnsch higher rate than adults of the same
species. How do they do it?
e Tharmpeom and William Kier of the

Universicy of Morth Carolina find that ’..#‘-_—_'_"

rnantle mwscle filaments in baby
souid are, on average, 1.5
tirnes shortes than those

i pueniles and adults.
Uniliboe vertehrates, which
v b lemiistry b fine-
ture Ehsr rosel e apond as
they age, it seems that squid
addjust the filament length.
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EARTH SCIENCE

Meet the CHAMP

Feapbys. L nk $64, 300330 (3006 )

Earths magnetic fiekd is dominated by
magnetism from the cnre, but cerain
minerals, such as magnesite in the planet’s
arut, arlithosphere, provide an additional
contnbution to the field The CHAMP
satellie has bheen measuring the lithaspheric
magnetic field since MK e latest daka
highitight magnetic annmalies along
subduction zones —where one tectonic plate
sinkes heneath another —that bave never
beefiwne been seen feom arbic.

Thi imsaegee (aabsowi) shiowes el lithosplseric
magnete field atan altioude of 50 kiloretres,
with subsducstion srmes highlighted by thick
green lines. Because the magnetic properties
of the erust are temperature semsitive, the
tearmof scientists led by Stefan Maus of the
GeoReseanch Centre Pogsdam, German,
MrvithtTnximlynuusuﬁngandmrrping
thie field will hedp to improve modes at
teThonic mePEmEnt,

RESEARCH HIGHLIGHTS

S TROPHYSICS JOURNAL CLUB
Carl Wanseh

sme Imm Massachusetis Instituts of

H.mgjm H.,s.m.iln:nmphwm tiﬂ:’!h.‘l Technalegy, Camnbridge, USA

High-energy basts trom space lnoem as

shiorty-ray bursts (GREs) are thooght to be ::._‘"':*m:“:;m“.

produced when ane neatron star menges with e

anather, or with a black hole. Bug recent
ohservations shem short GRBs coming from
abeve and bl galaied main disks, whene
s nisutron stars, keowen as biraries,
wieri expertod to b less eommion.

Ol pvscaibality 13 that GREs oruginane in
globalar dusters, dense balla of anclent stars
arcund palasses” edges: [onathan Grindlay
ol the Harvard-Smathsonian Center lor

Mary scientists believe that high-
latrude coling drrves the acean’s
currepts 25 cold, derse water sinks
thien flows towards the Louator,

creating o convective heat engine.

Ercel wasa studentin the 19eds,

when a eolleague at MIT, Thamas
Rosshy, had seemingly showe that

Astrrphysics in Cambridpe, Massachusens, such a flow coald be setupmthe
ansd his calleagues show that, in clusters, lab, this view has been entrenches.
s himaries will fioem whien ane neatron But a flaw in the heat-engine
starinaruckes ingn another kind of hinary, madal Wik peiEtad aut &8 sl &5
made nf & neutron skar and a low- mass star, 1908 by ke Smedish matearclogist
Then neveron star mergers inchasters could Iohin Sanditeam.

b trequent enouph o account for 10-30% Huating & sbucepin from below

ofall short GREs causes bn instabilitgbowar,
warmer fluid rizes sed disploces
the fluid shove, leadieg toa
vignrous convection current. In
the prear, heating and cooling
Both ocoar ot the same [evel — the
surface. Sandstrém argued that
this sfuation should be stable.

In miy student doys, Sandstrém's
argument was simply dismissed
Eecause ke had considered an
ideal non-turbalent fluid.

Recenly, however, some-of us
Becane Interested again — in
partbecause of pablic cenoeen that
the scean cieculatien is ‘shutting
clowrn’, and more sersibly because

CELL BIOLOGY

Mitochondrial massacre

ol the need i undarstand the
Prose, Mufl Arad, 5ol USA 103, 13821387 (2006} cenanic arargy budget.
Researchers in Japan havewatched sperm In am ple, iwo
matnchondrial TRA being destroved in axparimenialists revisit the problam

theepg imrmediately after fertilization
Offspring inberit almoet all of their
rnstnchonsdre, which provide cdls with
energy, frorntheir mother This was long
assuimied o be heeause the bandful of

W, Warg & R X, Husrg A Fuld
Mech. 540, 4%-7% F305) and find
that cooling =slty water st or helow
the level of heoting always prduces.
some motior. 5o Sardstrime wasn't

ritnechondrs delivered by the small sperm strictly correct, But the ohserved
are dilugied by the large eppi abundanee of Hlow i 50 weak that the efficiency
these organelles. But real-time olservations with which the noean converss heat

rrsaide by Voshibo Mishirmura and his bem
Lk up reparts that patermal mitochandral
TINA (ral B isinstcad actively

By thiarescently labelling the paternal
I WA in fish, the researcheers showed that it
i bmoken dowen within howrs of fertilization,
“Thiis may prevent the embeyo froms inheriting
pasernal milA rharm{c{amguddlnng

sperm production

ta motion muss bewanishing by small.
The orcalatior in the scean
= and In retraspect, s Hosshy's
angieal experiment — depends
on detalls of how cold ang wame
waters m e That mezns the winds
ard tides are the real drivers of the:
etaan currants. How lang will it be
until tha IRaratur £atehes up?
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