RESEARCH HIGHLIGHTS

Getting good cleavage

Curr; flal 15, MO1-1406 wnd 14071212 (2005)
The cormposition of the cell mem brane and
signolling via caltium ioms are key to
contrallig the final stepaf cell disisian,
according bo fwo independent studies.

Tiilis Berill aiodd e collaagioes at the Hospitsl
dor Sick Children im Taronto, Canada, fourd an
important component of the caleium
signallig pathway, the phesphoinasitide FIP2,
m the dividing cell's membrane. Sperm cells
Trisitlly Dvagaphils daprived of aither
ealciam ar PIP3Z {pictured botta righs,
eompored with contral. tap right can begin
eyiakinesie, but nel compluts it the
researchers found,

Mearrwhile, 2 growup of ressarchers bad by
Zeth Fleld of Harvand Medical Scheolin
Boston has showm that PIFZ acoumulates ot
the elaavags furow inmamemalian ealls,
wihere the molecule helps the cell membrane
#ostick to the contracting ring of proteins that
Arsidad the call.
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BIOTECHNOLOGY
Made to order

Mature Biotechival corlDACI8, bt ZE (20050
Escterichia coli bacteria have been
enganeered to make novel palvketides —
ni\:\ﬂusliul.:anki" laacteria and inhilat
cancer cells — using a macdular a
Trpacalhy, snil microonganisms make
polyhetides using hefiy ensymes encodad in
penetic sequences up o S0GHHY bases lomg. To
miake these genes moee wicldy, rescarchers
headed by Dranie Sant from Kosan
Binseiences in Hayward, Californi, divided
the sequences inte midudes about 5000 base
pairs bong, They then engineered mndules
from dhiflerent enzyrmes o cormbine inside
E cali, allowsing the bacteriom to syrthesize
polyvketides nat found rasurally Such
campoands could help fight dmg-resistant
pathogens,

PROSTATE CANCER

RNA interference delivers
Proc. Mot Ao, S LS4 dok:W0H073, s DECT 753002
f2005)

Srmall interfering RMA molecules have heen
shown toshut down disease-causing genes in
miany animal mndels, but an ohstacl: has
heen delmering the RMA towhere it 1s
needed. Takahire Ochiyaat the Mational
Caneer Center Research Instibute in Toloe
and his eollesgues bave pioneered one
porssible salutson by comhining small

interfering RRAs with a mndified form of
tha rarural progein collagen.

Thee groaap used such a migmure, inpectod
i e’ [aboodstreans, o shor dewn the
peenes implicated in the spread of prostate
cancer o bome. This inhilated the cancer’s
spread, without the side-elfectsor
inflammatinn that have plagued other
approaches — providing the first hinks
that small RMNAs could treat advanced
Prostate cancer

COMPUTER SIMULATION
Crackedit
Phys R batt. 96, 0E020Z (2005)
Warming news for materials scientists:
b simulate the hehaviour of solids
that 'pn:\'irulsflu waried anby when the
temperatine of the material wis s o
ahanlute zemn has been adapted o work at
higher, more realistc tenperatures.
Lanrent Dupiay of the Lawrence
Livermare Mational Labaratory in Califoenz
anal his colleagues have made this
improvement o the quasicontinuum
methad, which combines atomic-scale
sinmuilations of cricial reginms with cruder
treatment of the rest. This technique speeds
the sinulation of phenomensa such as
fracture, which invobre processes at scales
From the atomis to the macroscopic, The
By shweases s work: by imulating the
formation af dishoeations i a flar nickel
crystal at different temperatures.

METABOLISM
Melting fat
Dy CoW'9, 271-281 {2005 )
The insulin signalling pathway controls
whether the hody burns er @ores (. Stephen
Cohen's groupat the Furopean Molecular
Tislogy Laboratory in Heidelherg, Germany,
hawe e found tht a protein called Melked
i involved in regulating thas pathway

The researchers found that Medted, which
resides in the cell merabrane, hinds in
prenstiins from two different branches of the
imzalin patbey: Mutating the gene for
Medred in the fruitfly Drosaplila reduced the
actwvity al the TOR patkway but activated
FONO, produucing flies with 409 less body fe
than norrnal Un'ing'hun\lmntxrh.-human
\.'\.'njelnnrm.-g.:m-nmmmdthirfnr‘
aiggesting that Mekhed is invalved in haman
far metabolisim, oo

ELECTROMICS
YNOT? ]

ded: 1 HI36 mat 450 { 2005)
The first electrical switch
made entiredy from carbon
nanatubes hasheen
unveiled by Prablakar
Bandaru of the Unmversity
of Califoenia, San Diegn,
and his enlleagues. They
repart that a current
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flewingacross tws branches nfa Y-shaped
manotuhe can be switched em and of sy
appéving a voltage e the third branch.
Although the detailsof the switchin Kﬂam
are it et well understoad, it should be
posible toose the Y-shaped nanomnibe to
createa MO gage, which inverts its input,
and o pvplerrent other kg operations.

ANTIEIOTIC RESISTANCE
TB's second secret

Priaz, Wil Az, 57, LISA

dui 10T _pnis O505446107 (I005)

One reason for the spread of tsherculboss is
the rermarkableability of its cavsative agent,
Mycotsacteriin fuberculoss, b resist
antibsotics. This stems, in part, from the
Lovwr permsability of the cell envelope, a
miemiheans ingide the oegankans cell wall.
Woww'a gene that coerdinates a second line of
dlefence within the cell's eytoplasrn has been
discovered.

Charh-:'lhnnqwn frovwn thie Unm"rxir!mr
Tiritizh Columhia in Vancoarerand his team
apoted that 4 potation in the gene whiB?
e the hacternm Streploveces Kvidans
e vidnerable to antibiotic.
Mivondacteriion alao carries this gene,
and moutating it had the s effeer. The
resarchers analised gene activaty o
study the protection mechanism.

QUANTUM PHYSICS
It must be glove

Phys Rev, A T2, 022304 (005),
Infornation absut bandedness can be
rransnuied bya plivsical ohject suchasa
v, hecanse the left hand i different From
thie right But what would a pair of quanium
ghowves’ Lok it
Daniel Colling, formedy of the Universite
ot Genevn, Switmerland, nﬁdl\ixmﬂlugtlu{
pasint ot that four entangled particles can
assuime ane of man oo figurations thar
are, like ghoves, minror images
of each neher
Bt thsisse gloweies
0 are rch minge
ecomamical thana
dassical glove, they
argue, because they are
Inardened with bess of the
extma infrrmation that
cormees from knowing the
position of every part
e ofaclassical glove with
Eertainty
Ir enmnerass, the absolube

posations ol the particks: in

thieir quantum;glove are unknewn. so they
only carry information abeut handedness.

CELLEIOLOGY
Nuclear escape

Cal1EZ, 37391 (2005)

The editing of messenger RNA, or splicing,
wad assred woocour only ina cell's mucles,
Bur nonw splicing has been seen in human
platedets, which have no nucleus.

“latuare R melecules, which are used
tn sunkhesize proteins, are made by splicing of
pre-mRNA. Andrew Weyrichs groupat the
University of Ltah in Salt Lake City identified
companents of the splicing apparabus in
platelets (pictured bebove, surrounded by red
v eella), and shemed that exterral signals

contld set the machinery going. This
prompiad ther to examine bone-marmms
cells called megakarpocyvtes, which spawn
platelers. Parts of the splicing comples were
alan found in these cells evtoplasm.

GEMETICS

Surprise connection

Ml Call 19, 381-391 (2005}
Tnsade the cell nuclens, TRNA wraps amund
proteing called histones. Chernical
mindifications of these proteins are thought
o switich genes on and off. A sadyafthe
Tastoe H3 providies cluies i bow
sophisticated thiscontrol may be.

Acdding methyl v Lo the nanth amina
acidd in this priteins chain had been thought
in deactivake genes. Gerd Blobel of the
Children's Hospital of Philadelphaa and his
colleaguies were therefore surprised to find
i- and tri-methylation of this regeon in
active genes. These madificabions disappear
when the gene i repressed. Other histone
s ifhcations mostalso be influencing the
gencs status.
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Whiwdr sity of Maryland

Mow you seethems, new yoo
dant, but at least this
resmarcher knows why his
Favourite features of Saturn’s
rimgs Bave gone missing.
Images frem the Woyager
spacecrait in the WEDs revealed
dark streaks across Sature's rings,
dubhed spokas. They graw rapidly
to spin thessands ol kilomairas,
whenrad npart. and tkar Taded over
o few hours.

These unusual structures are
known to be composed of
mizrometre-sized dest graans,
madie by metesnsad iImpocts on
|arge ring particies, bit their
eveluticn |5 not well understesd. |
hand b waeking en this prableim,
and hid come Up with fome dary
pramising lads, bised on modals
of the motigns of changed dust
groins However, the late 1580
brought ézta that threatened to
make my theory redundant.

Colleen Mclhee from Welleskey
College In Massachuseits and bar
colleagues were using the Hubble
Space Teleszope te meniter
Saturn's riegs, Thay leend,
mystariously, that spokes bessered
in pumbser snd istensity oeer
seversl years, then disappeared
oltogetheris lote KO, | leamt
obowt these observations at
meztings, and was lef wordeneg
what had happesed ta the spakes.

MeGhee ot ol pow otfer an
-elegantewplanatian far the spakes’
remarkable disz ppearingact
(earui 73, 508571, 20050, They
Fuggeat the dpakes forn b dusty
scattering layer above the ikin
mair rings. Until the mid-1990s,
Saturn's rings wers seen edge-on,
=0 sunlight had te travelaleeg
distarce through the desty layer
before reflecting frem the rings,
making the spokes losk dark.

How, Saturn's riegs are tlied
towards the Sen, This gesmatry
makas the spokes ivvisible to
Enrth-based telescopes, and even
to the Cassind spacecraft currently
orhiting Saturn, But the dusty
spokes stil exist, and o my
buading theary survives.
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