CORRESPONDENCE

Supplementary data
need to be keptin
public repositories

SIR — The reality of the genomics age is thas
there are many n-q'hrgrdl.tnmns that are
st vsefulhy saved and nanipulated in
lectrons farm. Many jourmals add online
‘snpplerentary material toartices asa.
service toanthors wishing to publish velumes
of such data that earasot be acoommndated
within the body of an artade.

Supplernentary-material eollections
maintained by publishers serve as archival
n'pnmmh.{c{mnh':rnn.nudmmvh..
peet-eviewed scientific lieeramure, often
competing with or substinating for the
depodition of data in puldlic repositaees,

Tovasseess the use of these, we irvestgated
supplementary-data archives for gene-
expression profiling data, a wadely used
experimental protecol for which
internatirmal standards for data
representation have heen developed.

W anticipated that such archines mighit
beea vseful source of data. Bat toour disray,
itwas impossable o aystermaticallyarahse
odar sarnpile, taken from 10,128 papers in
138 jonnrpsals. Mo standards for aeganizing
supplementary-data collectons have been
addapted vither across journals or even for
supplementary data crllections assnciated
with nrtirl.-:imhusanu:jeujmal.

[Dhara ase represenibed i an ennmmous range
of different file forrats, from raw data files
(sinch as Affyrnetrincel files) to spreadsheets
(2l Filee exmensions), docuimsents | doc and
P and et Files (oo and evs), Within
documients there ane no stanclards for data
oeganization: different documents provide
ditterent numbers of cobumns, contain both
differential and absalute expression vahaes,
and aften have few detals ahout the signal
processing applied to obtain data We also
eneoumntered 3 spnificant number af
trpographic ereors in gene names, database
accession numbersand data-set identifiers.

Theere are pulsic repositoris for gene-
expressiom profile data (Standord MicroArmy
Datahase, the U5 National Center for g
Ehmmhnnlngvln{rrnmnn(}'nrl sq'!rvﬂlnn
Omnibas aned the ArrayExpress repositnry
at the Furapean Bianforatics Institoee),
W eornpared the aecessibiling of gene-
npresaion profile daca in public sepositoeies
with accessibalioy of data in supplementary-
data archives. The public repoditorics
provide numersas search and retrieval els,
includi ng vniguie accession mumbers and
the ahility te search by specimen, platiorm
and profile data. Publishers” supplementany-
materials archives provided none of these
features. Asa result, rebevant data are far
larder o bocate than in public repasitories.

Thise findings are not limited to

=8

tps:/fwnanw. newsstand. com - NewsStand, Inc. - Today's Way

pene-cxpression data, Even within the same
Jowrnal, there is noconsistency in feporting
oo f il o Biod nfoer aice resonres.
File exmtensions for documents, figuaresand
mavies include xls, doc, eps, py. GE gl pdd,
ppt, gt asd, wma and winw. They may o may
o inchucle bony lists of links, b commprrssed
imto zip files or affer the option of inchiding
the supplemeniary material as part of the
dowenloadable docurnent containing the
printed version of the artice

Supplerentary data often represent the
raw experimental valies and are especially
impartant for researchers in the sme Gdd.
Amang the achantages of aoring these data
im pulslic repositeres are the imegration of
imfnrmation with the community krowdedpe
resnumees and the ahility o track and
i ntain conputer-readable associations
between data sets,

O el Lo of oouar anal ysis, we
recomimiend that scientific pourmalsadopra
policy; simmilar Lo Nifare's {see www.nature.
commy maturedaithars policymdes btml#a7 23,
ol requiring that autheors submit datato
puhlic repasitorics, if relemnt repasitaries
exist,and that the journal version should
comtain acoession numihers, URLsand ather
appropriate specific indicators to the data
souree in the repoditons.

Teurnals” supplementary-data archives
should be restricted 1o xbosyneratic and
nonaandard data types for which ne public
repoatory exists. Ondy then.can communiry
standards cmerpe '
Carlos Santon”, kadith Blaket, David L States"i
ty o Mickigan,

*Bininformatica Program, Unive
Arn Arbor, Michiz a8
The Jackson Laboratory, Bar Harbor, Maine, USA
Department of Human Genedics, Unseersiy of
Bhkchigan, Anm Arbor Michigan, USA

Turkish science needs more
than membership of the EU

511 — Your Bdstarial “Tarbkeys evaluton™
( Wiatuere 438, 1-2; 205, about the countrys
effarts i jain the Furopean Union (EL,
states that “the apening of negntiatans for
FL membership athers the hest hape far the
c:nrlmmgdm.lrpm‘.mnt'mumm'l'urla-\f
Thas wiew 18 compnon in Europe, bt 1 hedieve
the assumptions behind i lads solad suppart
Firat, you assume that EU palicies sdopred
Ly Turkey during mermbership negotiatons.
will lead b more econoriee investiment in

Turkash science. Such investment is needed i’

Turkiery is tor close: the gap with more devidoped
countries. Bt the ncrease in the science
banclget, £n LIS 834H million in a country of
70 million, is inadequate. The €250 million
(U55292 million ] that Turkey contribated
bowwards the ELTs Sixth Frameworls
programene {5 notexpected o be recouped.
And even though policies preseribed by

the Internatiomal Bonctary Fund (TMF)
bavee e veed investrrent in the country's
eduecatiomal infrassrctare (E. Voydova and
E Yeldan Corip Eoori. Stusd. 47, 41-79; 2005),
keeping o an IMF programme i 2 condition
ﬁxr'l':rtuy'smphrmmmdw ELL

Secand, although internagional scientific
collabaration is crocial forscientific
developrent inany country, the extent to
which knisededpe sharing and cooperation
depends upem international econoniie and
prolitical relations is bess elear. Some eountries,
such as Cuba, India and China, kave achieved
scientific progress in relatvdy mdependent
eoomamic or political circumstances Polatical
anid cultural relations amang countries at
dissimiilar levels of develapment might even
imnpesde progress.on the weaker side — for
example, thiroagh a hrain drain’ effect

Last, [ fear that entrasting all bope of
develogment to the arhigaous peliteal
provvs of B merbership may undermine
Turkey's uxixhng—;\“x_'llwmk — resoluition
o achance science.

The country needsa firm political
resalution to implement long-term public
amestrments in education and science,
regardless of EU mernbership negotiabions
Mehmat Someal
Dapartrnent of Evolubionary Ganetics ki Planck
Institute for Evclutionarny Anthropology,
Deewrtzcher Flatz &, 0-04103 Leipzig. Germany
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Flu virus will not be sent
inthe regular US mail

SR — Thee eadline and phomographs of jour
Mewsatory “Theadhy flu vars cin be sent
thremigh the mail” {(Nature 438, 1 14-135;
2001 are miskeading with respect tothe
policy of the Centers far Disease Control and
Frevention {CTHC) regarding the transfer and
useof the 1918 pandemic influenza vires.
They-could give the erronenus impression
thiat the views will be wadewidehy available
and sent through the regular US mail.

The CTIC has nat yet received any requests
ovwrrk with the 1918 vins at a nan-C0C
facility and | have made 1t clear we currentdy
h1\'¢'nnphmmﬁ-ndtlwﬁnuanwdwn'
Any requests we da receive will be considered
on a ease- ay-case hasis, taking into account
scientific merit, osafery and ioseourity
comeerns, 45 well as any addmeonal standards
deemiod approgrzane foe this parbeulas vins,

The CDC s the oy agercy that currently
prossesses: Lhis virus, and we have a special
respansilality 1o balance the impostance of
scientific progress and col khoration with the
meral and scientific imperatives of hinsatety
and binsecurity.

Iudie Louise Gerberding

Centars for Desease Conbrol and Pravention,
1600 Clifton Boad Hartheast, Athanta,
Gaorgia 10333, USA
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Physics ain't what it used to be

Science is venturing into areas where experimental verification simply isn't possible.

The Casmic Landscape: String Theary and
th lllusion af Intelligent Design

by Leanard Susskind

Litthe Browem: 2005 416 pp. $24.95

Geaorge Ellis
O upon a tirne, phivsics dealt with tangible
oljects — if vou ecuildrt waesgh therm or srash
thaetrs tewgethes, at loast youreould elserve them.
As times changed, phsicists started to deal
with mwre ethereal things: electromagmnetic
fields and space-time metrics, for example.
You couldn® see ther bait you could measare
their influence on partcle trajectories and so
wstifiably claim evidence of their existence.
Mowadays things bave changed. A phalanx
af heavpweght plsicists and eosmologusts
are dlaiming to prove the exigence of other
expanding universe doming even though
there is no chance of almerving them, norany
prusihility of testing their supprsed natre
Mcnrptlntl'\rmﬂnhsnurlls_.in imcrway

Honw can this be a scientific propesal, when
the core of science is testing thenries againss
the eviderwe? In The Coswire Landcape,
Levnard Susshind argues thar we should
acoept the reality of such universedomains on
the hags of two theoretical elements that,
taken together, could provide a soluten o twe
major scientific conundrams. The first puzzle
15 the anthropic issue t|r"ap|'uw'nl: miracles
of plysics and cosmindogy” that nrake ourens-
tence possible. Mary aspects of both physics
arnd eoamology seem to be fine-tuned in such
a way as to allowe chemistry o function,
planits tovexast, and Life to come into beirg. If
thiry were substantially different, nolifeatall,
and s0 no processes of darwinian evolution,
wonld have nccurred. Which particular aspect
at this fine tuning scerms the most significant
depends an anes discipline

susskand, & partcle physicist, thinks the
TSR o tant 15 e fasuie of thee cosmologi-
cal eonstant, relaring to & universal repalaive
foree that acts on all neamer. But this leads 1o
the second comunsdrum: ample estmates sug-
gest thal this constant should be 12(horders of
magnitude larper than recently ohserved, Thas
i amajor crisis bor quantum field theory, which
underlies these estimates. The link o the
anthropes question is that if the constant were
ey bwice aslarge, there would be no galasies,
stars, planets or life. The observed very small
value of this constant, although contrary o

Wou gottas have Baith: theidea of countless ‘pocket unive rses” cannct be bested, 30 i it seience?

e presant thenry of the quanum Vo, is
A pieessary eonditon for our exiance
“The first part ol the propased solition is the
ik of a ‘multiverse’ — the existence ol'a huge
numher of ‘packet universes, like the wast
expanding Liniverse domain we see arund us,
ihat are part of a mach larger phvsical exis-
tence. These are supposed to arise through
inflation, a prosess of extrerndy short-lved.
very rapidly aceelerating expansbon that pee-
cviled the hot Big Bang era in the early Uni-
verse. ‘Thaotic inflation’ sccurs ilindflation is
atill pecurring in distant domains armnd us
today, forming overall a fractal-like structure
af inflating dormains and pocket universes
Thie secand part of the solution is the land
scape of possibilitics, a recent discovery in
atring theory, which s sl fa propased theary
af fundsmental plysics that unites graviey
witls quianitim plivaies, [thas been suggested
the ‘vacusn of sring theory ida strcture
ol immensely complex possibilities. with each
passible vacuum resulting in a different kind
at Incal phsics; for example, all passiblevahies
af the cosmnlogical constant will necur in the
afifferent vaoua of string theory. [Fwe suppose
that the pocket universes of chantic inflation
correspend to different vacu, then all poasilile
kinds oflocal physics necur at different boca-

tioms sommewhere in the multverse, [fenough
cornhinations of posibilities are realized in
this way, then the mcredilly special condations
T Life 1o exast will inevitably cccur some-
where in the multiverse. The apparent dessgn
of eonditions favourable i like in our oen
universe darmain can therefore be explained in
amaturalistic way.

This i am intriguing picture that umites quite
disparate elerents of phiyacs and cosmnlogy
in asynthesis that 12 sansfying in many ways.
But the question here is whether it is 2 scen-
tilie propasal, s there is oo chance whatsoever
of abservationally verifving its main predse-
tiom, the existence of numerous ather expand
ing, wniverse domaing beyond our visml
heowizom. We might biope tohase our predic-
tiom tht the moultiverse exists on the fact itis
an inevitable outcome of well established
phipzics, but the phepsics underlying the pro-
pivsal 1 bypathetical, rather than estalilished.
Strang theory is neither well defined nos
u:r\:nr.m:rﬂ:l]ly]’mm. despite the energy and
enthusiasm of its propenents, and there are
alternative theories. The inflation field has
et b uniquely idernitified in phiysscal termas,
mkch bess showm to have the properties sup-
posad i elaatie inflation.

Wi might hope o deteet the multiverse
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indigectly by abserving the remnants of the
phiysscal processes that underie it existenes;
foor esearngle, thee lonw walue of the eramobogacal
cortant today could be such a hint. The prols-
lerm heere 6 that a multiverse proposal cannat
in peneral be disproved this way, becanse if
all possibilities exist somewhere in the malt
wverse, as some claim, then it can explain any
ohservations, whatever they are. For exarnple,
e ohiservations of anisetropy in the cosmic
background radiation can dsprove the
multiverse hypotheiic becanse all possibile
anisotrapies will be generatod in the different
expanding universe domains; you just have o
live in the right ome.

'I'h..'pnrtinllnrnm}mwmn.'rsirnprwmd
b Susskind, howeever, has the great virtue of
beang testable in one respect. I s supposed
to hawee started oue b quantum mnneling,
resiilring in a spatially homogenous and ise-
e univers with negative sparial curvamnine,
and hencewith 2 total dersity parameter £, <1
The bet ohservational b determaned vahue for
this parameter, takingall thedat into acconmt,
is £4,=1.02 =002, Taken at face value, this
seems o contradict the proposed theary, But
given the statistical uncertainties, the ohserva-
troms donot definitivelyexclude £, <1, sothe
thenry survives nevertheless, the ohserved
value should be taken sersoudy in this era of
‘precision coamology. These data are nat
diseuged m the book — a semptom of some
pressent -clay cosmoligy, where faith in theary
tenics b trump evidence. Presumably the hope
i that this nhaermtional result will 0 away
& more evidence i collected

The Cosenic Landscape 15 extremely well
written, provides an exeelbent non-technieal
avverview of the relevant physices, and tackles
important quiestions ina lively way However,
it comfuses: the event horizon in the expanding
universe with particle and visual horgons. In
addditinm, lilke mamy noultiverse writings, ituses
the comcept at lnhnn:v with g,wn%:\mdnn.
when there 15 gond reason — as pointed out
by mathermatician David Hilbert — o claim
that it 15 not a good plysical concept. The
bk alan tries b justify the multvers: idiy
in terms of the ‘manworlds inter pretation of
auantum theory — an unproven and totally
profligate viewpoint that mary find diffsealt
to take serioushy

."lu]:\hilnvq".\hifnl proposal, the multiverse
idea is intercsting and has considerable merit
The challenge facing cosmmalngists now is how
1o i o s basas thee artempits to push
seienee biyond the houndary swhese verifica-
vt i3 povailile — and what labed v amach o
the resultant thearie. Phyacias indulging in
thas kind of speculation sometimes dengrate
philnsophers of science, but they themselves
do nat et have rigorous critena to offer for
praat of physical existence. This s what is
reeded b ke this arca solid science, rather
than speculation. Until then, the multiverse
situation seems to fit St Pauls deseription:
“Faith is the substanee of thargs hoped foe, the

740

evidence of things not seen” In this case, itis
fanth thear enmenoous extragnobations from tested
plivsics are eorseet; hope that eorrect hints a8
ta thie way things really are have heen ident-
fiieed Fromn all the possalalities, and that the pre-
sent marginal evidence to the contrary will go

away This boak gives a great overaiew of this
POt T, 4 seen from an enthusist’s
FHWPHAL ]
George Ellis is in the Department of Mathematics,
Uniwersity of Cape Town, Cape Tawn 7707,

South Adrica.

Pet project

The Dog and Its Gename
edited by Elaine &, Ostrandes, Urs Giger
&Kers.hn Lmdblad-Toh

'm”.q 36, £8

Stephan |, O'Brien

Gaenre techaobogy s fodind its winy it the
Iwvirg rewirn with the commpletion of the whale-
genomie sequence of the domestie dog Canis

familiaris, from a female boser called Tasha.

Finighed just a vear after ils initiation in 2003,
the remarkably complete sequence {represent
ing an estimated 99% of the dogs 2.4 hillion
base pairs) achieves 7.5-fold coverage of the
genomee and is a mapor advance over the 1.5-
fold sequence of a poadle paldished by Celera
i 2005, Thee dog is movwra Fromt-line model for
the diseervery ot disease genes, for gene anno-
Labcm.ud!’mpmhin[(ﬂu.'mtﬂm.xmnr!'nmu
ol vair mammalian origine. The Dag ard [t
Gﬂmlm,.thdlwl | et ramcder, L‘r:f_ﬁg..r
and Kerstin Lindblad - Tob, celehratesthe com
pletion of the dog sequence with 26 chapters
o thegenomic bologyof nans best friend,

Thee: Ik ehaald apypeal to dog Faneiers, o
genomie biodogiss who wonder abour the
sequence’s applications, and to snadents of
comparative genemics, 1L presents well writlen
and concise g—"‘ wssians of the history ol dog.
hreeds — there are generally estimated to be
hetween 35 and 1,000, of which the Amen
can Kennel Club recognizes abaat 150 that do
niot exchange penes. As marry as 200 breeds
were developed by 1750, increasing to 76 by
1905, Yet the domestcation of dogs can be
traced hack 14,000 viears on the evidence of
archacologscal remains, maybe even 40,000
wears based om molecular comparisons with
wenlbves. Clearly, dogs are the oldest domesti
cated species, as detailed in twn o the hok's
chapers, and the phylogenetic ancestry of dog.
bireeds i desoribed in thres chapters,

“ears From mow, as dog penomics marures,
thas wedurrwe will be remrnbienod as the sarting
point, wath wivid pieces on the vas phenatypic
variation described for dogs. The latest inter -
pretatzon of dog genome status is presented
for expertsand aficionados alike. The remark
absle history of inbreeding has led to 2 mosaic
perene of alternating  homoeygous  and
heternaypous’pobyrnorphic segmients specific
for each breed; these are partieularly useful
for linkage disequililirinn-based association
rspipang of complen ar multifactorial i

Bewer tricks: Tasha's genome willbelp researchers
o undierstand buman genetic diseases.

And doge certainly have complex trits,
nistahby the vast morphologic variation found
in dng hrecds as disparate as the chibuabua
and thegreat dane. Dogs alao have hard-wired
behavioural scumen that allow theim to herd
liveszock, bocate missing persons and even
anaffout huirman cancersat eardy stages. And of
conirse they are loving compansons like ro
ather animals

Generations of velerinary clinicians have
denkified nearty 5K human heredary disease
hnnlrlnguunndrg: nearty all breed specific;
the 50 reviewed biere have a confirmed penetic
hasas, Several bave heen treated successfully
with fumristie gene-therapy protocols that
alwould whet the appetite of the medscal com-
miumnity. The hoak deseribes a cancer registry
that docurents the incidence and pathelogies
al'a dazen neoplasms that aceoant for 235, ol
deathsin the 65 million petdogsin the United
states. The challenge now will be to use the
genonie to detail the genetic hases of hehav-
s, morphadogical breed distinctiveness
and thi diggoition of heeed - specific cancers.

Researchersalready bave Tilies that define
gene-hased phenctypes auitable fae interroga-
tion b mouse, ra, fruitily and human genes-
. fﬁrl)ugamn’n'b.[.nrnnwwﬂm.slhl.ﬂlm.ﬂm’
the canine gennmics commenity: Tt should be
consumed by researchers and their sudents
quickly hefore forthooming advances render it
dated on their bookshehves. L]
Gtephen L O Brien is in the Laboratory of
Genomic Diversity, Matisnal Cancer Institete,
Fraderick, Maryland 217024201 US4

On top of the world

Manga Farbat In Fakistan, the ninth highest
mountain in the warld, is cae ot $000r 52
mauntain inluded in Maunteing From Spece;
Praks and Ranges of the Seven Continents. This
striking book, which containa phatos taken frem
space, s published by the German Aeraspace
Centre (DLRY and Marry N. Abrams, and is
aallable in German and English editions.
Taking its name from the Sanskrit for ‘sacred
mauntain’, Nanga Parbat is 8,125 metres high
and has costmany mosstalneers thelr Ines,
Ineluding Glnther Messnes whase brathier and
elimBing partnar Rimhald o Up with thi
idin ol the Bask. Reinhald Massnar s smang
several authars wha pravide essmys from their

ar
This picture was taken by the SFOT-5 Earth-
observation satellite. A,

EXHIEITION

A close look at Darwin

Darwin

Arrerican Muzaum of Ma
M ork, uriil 25 May
wwavanirh g eshibition s dansin

Alan Packer

The Apnerican huscarnof Manural History in
Mew York balls its nese exhibition, Diarwin, as
the mast in-depith ever rounmed on Charles
Dharswns life and thought. Fs also well tmsed,
corireg s it does in the midat of litgation aver
‘intellzgent dessign’ in Dwer, Penmevhvania, and
n the run-up te the hicentennial of Darwin's
hirth in 2009, All that aside, Darwin is splen

did: evolutionary bislogist Niles Fldredpe's
exhibition takes us on a fascinating tour
through the life of a great thinker, in what iz a
superbsample of the curators art.

Tisators are grevted an the entrance by alive,
and somelww mesmerizing, giant toreoise
from thie Galapagos (it can also be viewed
remitely via webeam at the exhibition's weh-
site]. They then encouriter Darwins magnify.
ing glass This serves as an icomic image:
throughut the exhibinon, a magnifying glass
i positioned boallow the viewer a cloger look
ar a specimen, spmibolizing the everall therme
of Drrwia’s Lifdong desation w close nbeer-
vation of narure. His theoreneal eondusions,
which are well explained in the exhibiton, res
on a maurtain of evidence that he sw with
his owm eves. That evidence is presented here
in abundance

There are many ratewnorthy items on dis-
play, including origiral correspondence, speci-
miens from Darwins ovn eollection, original
migihoaks, and pressed plants froe the vovage
af the Hegle. The writing beo thar belonged

Amaong ather ahibits, wsiters to Darwin can see 3 cast of 3gh

mdoat skebeton tound by Durwin.

10 his danghter Anmie iz included here {she
died at the age of 10). S0 taa is an amusingly
exhaustive questonnaire that Darwin sent
o gentleman Frmers, enguiring about their
experiences with artificial brooding. The
anrrspheere i4 corgensal: sounds of acean lite
are heard in the section devoted w Darwin's
veryage on the Brogle, there is a ‘candensed-
hmidm i the Sandwalk' factpath armund
Diarwin's home and workplace, Down House
in Kenit, UK and in the exit ronm, a voiceover
af thee: fimall sonnds from Darwints book On The
Oivigin of Species ushers you through a collec-
s of ek s

“Bedicving is-casy and knowing s hard, and
its knowing that matters mosr,” wrote Meil

Patterson in his introduction to cell hiologist
Christian de Dhve's recent bonk Singulerities
[ Cambridge University Press, 2005), Darwin
reroved the nebulous ides of belief froms the
diseussion. I explaining what we Kiow ahout
the theory of evalution and its ariginator,
given the limvitations of what an exhiliition can
commvery, Darwin cosild hardly be bettered.
When the Darwin exhibition closes at the
American Museum of Natural History in
Mew York on 28 May 20606, it will travel o
the Museum of Science in Boston, The Field
dusenrn in Chicagn, the Ryl Cntarss Mus-
eum in Toronte and the Matural History
Museuns in Losdar. L ]
Alan Packer is sericr editar at Mature Geretics.
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