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THEWORLD IN 2012

Brain work
Scientistswill begin to map the wiring, or'tonnectome", ofthe human brain

uman brains are the most.omplex objects jn lhc
known Ltnivebe. Inside each onc a.e some l0{)
billioD nerve cells 'lircd rogether with a mittion

Science

it is as iiwc hale good maps of rhe geograpbic subdivi-
\ iur . .  r lonB rhe i inA( '  bur  there i ,  Jr  unknosn inre or .
ThaI is tolally fascinaling becausc it; ilhere many ot'
our highe. brain functions are caried ourt

luu.h intercn willlie in compding the brain !,aps
lmm the v. lunhu\  uho sr t t t ' "  ' ,  rnn. . t .  V.nv co-"  ut
a.milsSroups rhat halr been ctroser ro ;nauai ;dcntrcar
twinsas wellas orher siblings, nraking jl easier lo tease
ap.rr horvn.turc and nurturc affect lhe wir;ne Dlan of
the brain. $? .an explo.e not onlr the rw;cal c.oDx€c
tions ofthe human br;in bur jrsdr;rnatjc'variabiljty, rle
differcnces from one indilidual ro dnother that make
us tbink and pe.ceivc aDd ict differently," s.!5 DrVan
Esn. That in turn mal' give new jnsighrj into brah djs-

orders, as th€re is alreadv evid.Dce ofcircuir abnormalr
ti6 in autism and shibphrenia.

Thc fo.us on lhe braint conDeclions, rather thaD
u\ ing\(Jnneh ro \mpl I  look J l l rh i .  I  r reJ,ut  .ne " ,J in
light up wh.n h'e do different usks, is itsel a refleclion
uf . ,  drep(nin8 uDJcr , rdrdrnS rhdr  .on,p lc \  ,y \ re n*
whelhe,  thc brJrn. lhc e.nrom, ur  ,n(( r ) .  r re he, l
understood as ;nteractive, dynaDic Derworks wnlch
operdre rs .  \vhnle.  OlJf  sporn ' .  d  rhe.rcr(J t  reLr^\ . .
{ rht  r r  InJ i . rna Un, \d nq who \ {d\  the h. \ r  lu  t rnpu\(
rh. r r  rhe human,nnncl tome,hould De mJpp(d thrnt , .
rhe prcFcl *,illopen up a whole ncw way ofrhnrking
about  the bra in. 'Perhaps we wi l l  have in the cnd a
glimp*of the brain thal rcveals;ts basic Dlanl'hc savs_' '4nJ 

rhe \vhol (  s t ructur(  \ i t l  he mu.n rnnre LDoer
slandabl€ than it is no$l'.

,ust possibly...
An X!6 r.d||. h dis.o',ErEd-
Sri€olist Cor'oct a pod{rEbin "dt .|yoa6rrtdind.
PtFidds htild a prop€r An [un o gth., usirg
quanbm methanb to sol/€ pobtenE dasricl
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h r l h "  r . o r r n - . r r u n . .  r " . o m p u r i r . o m c ' . t o ' e  r o  r r ,
.orr l ( r i rv .  |  ̂  duc.  rhe rnr i ' (  F.oh. t  r ( t ( (ummunl
.ations nctwork, which conoects onlr 5 billion mobite
phones.ln sheer nurnbers,the brain is jNt beatcn bythe
Milky Uhy with irs 200 billion or more srars, bur the!
Jr  \p  r .  J  dr  ro. .  u0.000lghr  Lc-r \ .nnr ! r .k(drnroJ
one and-a-half litre capacity skull.

Nelv brain imaging rechnologr,a sophini.ated de
" cnJdnr u l  r l -e  i 'JSn(r i .  re \or  In . (  jmrs,ns(Mprr  \d , ,
nen rorn. r in  r ranr  hu.p i r r . . . , ,  nus mrt , ;s i r  po$,ht .
lo .ee i . .d(  I  \  InS brJ in, .  \^  l^ ,LpNr l  nnm Amca.r  \

National Institures of Hc?lrh,
The proiect will
open up a whole i,i,ili".l"",""ll"l. llY.",i
neW WaV Of touis a;d thc Unive.s,ry or

thinkins about iliil;:"li;l',[Xl:'ltJ:
tne bfa ln nc.  rorre Proie.  r .  I  hr  Bor l

r .  ru.hrr r  th(  brdrn\  mJjor
conncctions, see how they vrr), between individMls ano
figure ouhrhich parts of the brain iork togdhe. in .et-
works, sonething.rnatomists could never do by t@king
i t  ' l i (6  u 'orr , , r  und(r  d nr ,  ro\ rpe.  td  rhe Dret imrnr ,  !
phr \ (  o l  r le  f - . ' r ( r .  \ . ,nren hr ' , :  beerr  r rnc-rune, l  and
t ' -og ' .m,  ̂  h i .  i  \  i 'uJ l i \ (  r l - . r  J ,  J  der . tupcd ro p,o-
\  rdF l ! , rn  .n lne. t iun mJp'  o i ( \ r rJord,ndrr  po,ver  Jnd
hedl  L In mio )012 r l -eex! , r<mcnr q l l l ,cJth brg,na
rhc hrr l  u '  i .?nn \n lunteer \  ro hJ\c rherr  t rd ih\ rnned
will en ter the ma.hincs- Data from rhe 6Bl l0O of rhem
irill be madcpublic in th.autumn.

llain roads of the mind
The neie tcchnologv is not intended to map lhc bewil
dcfing derailofeyer) sinsle nerve.e and rheir con
n(. r inn,  d rhuuS\ orhL '  . . ier r r . r '  r  . , t rerd\  \ur in8
! ( . p * e  n  d u  r g l L n  l h . r l  l . r  F i ! r u - o p i (  J r c r \ o f
rninralbrains and willonc daverrend theiirvork to the
human brain. The.oDnectome mips wilt resohr fea
tures .lown to around a cubic miUimetrc oi br.in tisu€,
each of which contains hundrcds ofthousands of nere
cells. That resolulion should proyide an unde.standable"macroeconomic" view of the brain. makinqit Dostible
to chart its key divisions and the hishrvas that carrv
rr r l l (  b( rEecn rh(m rru.h  ̂  "  " rp J ' . , "  ' " . " t "
'en ' (  r '  r re s . r lJ  u(unnrnv mighr ,hos n.u ion\ ,  InJu.
hialcentres and the connecri;g tradc routes, bul not
ever),rvorking person on the pl.net).

Nes discoveries are likely. In the cercbrat concx
there de about 50 arcas for which eood rnaDs alrendy
cr^r .  hLrn, ,  .  nrer  unl )  . ,b" , '  r  rh i ia  " r  rh. .oner ,  er l
pld'ns Divid Van F.sscn, a washington Unncrsitv neurc-
sciertin. lfthis were a.ontinenr rhar is beingexptorcd,


