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Neural representation of self-concept in sighted
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The functional organization of human primary visual and auditory cortices is influenced by sensory experience and exhibits
cross-modal plasticity in the absence of input from one modality. However, it remains debated whether the functional
architecture of the prefrontal cortex, when engaged in social cognitive processes, is shaped by sensory experience. The present
study investigated whether activity in the medial prefrontal cortex underlying self-reflective thinking of one's own traits is
modality-specific and whether it undergoes cross-modal plasticity in the absence of visual input. We scanned 47 sighted
participants and 21 congenitally blind individuals using functional magnetic resonance imaging during trait judgements of
the self and a familiar other. Sighted participants showed medial prefrontal activation and enhanced functional connectivity
between the medial prefrontal and visual cortices during self-judgements compared to other-judgements on visually but not
aurally presented trait words, indicating that medial prefrontal activity underlying self-representation is visual modality-specific
in sighted people. In contrast, blind individuals showed medial prefrontal activation and enhanced functional connectivity
between the medial prefrontal and occipital cortices during self-judgements relative to other-judgements on aurally presented
stimuli, suggesting that visual deprivation leads to functional reorganization of the medial prefrontal cortex so as to be tuned by
auditory inputs during self-referential processing. The medial prefrontal activity predicted memory performances on trait words
used for self-judgements in both subject groups, implicating a similar functional role of the medial prefrontal cortex in
self-referential processing in sighted and blind individuals. Together, our findings indicate that self-representation in the
medial prefrontal cortex is strongly shaped by sensory experience.
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» q'w»g Ace 4a-rd A g o Uy s 1‘»".'1‘-
#rgd a a F;‘dcaag REWN. ,‘da ,x,a ,,a aca, F
4\~l‘d A R CaGhy 1‘?1‘#4 a 4 2 Lagrd 4d\d dc -«
\* P dalsfg(f'c Ca«rq‘a R “adag,
5 dgq“qq‘a < 2d eed 1‘443'1‘%’(3'@ 4C sa CMq’C\FQ‘

v g’q‘ﬁ‘da pd ad C a—\d\’ac & dand
M dg,» EETCIRY /'Y SN ,'a,-dc (- ogca c,‘q-—
Lelcy aﬂdqﬂﬁaﬂqd * “a_aq Cran g hl__ 1 M.‘qda
Pt adC o adag-a ﬁ‘dﬂgﬁ’»-ﬁq‘-ﬁca# FGf o
18 oA d Bﬁ'wd < q ot q'dga el
2P qaC g wd,-cuﬁcﬂqc.,-d 2 #cada K ac-
a b A hgac Fq- - e g (/v\,- cayd C 4y, 2001).

[

H ol i ot o detodd s q‘cct-m'awb Faa
df 48 C ~C441’C1d d-:‘c K. ARG B kﬂﬂ? F
C & e ded 12 C & -a- Caﬂq‘cq‘d R S BT

4 A a8 AL w, Salc e oo, d3 Canggacr
ly drd, a-f‘i‘ﬁ d~ MG e a EE dPBaca +dnc
dty Gt aa ﬁq'aqt 2,8 C g cadeg Pooaagcerd 4 et
,q‘cacaq,‘Cq-a,,d,ﬁ- Moo ocdy 2 3 C o a3 C e
» ad n"u.‘“."i,a E“aa,‘dad e o (Hag“a,H etal.,
2008). Ta « e 1C 22 CM-:‘C\ o™ dq“.{da A
Lﬁacxaﬂdﬂ-cc;va‘ b agd 4

“ay S
be -fda-rd bFAn‘ad-fC LG @ CanG 4 ba g e
. baJ, aqd
I rc‘q P aa 4.134 LR Fc (& ad
" da F,u,-é'c, NG ST FCRCIICU ' CT £ O R P!
q':.cd:.guxfaq'a,_ -:‘faww a:.daq'»q' o M
Hu? 2 C @ 2o dl E,'a oo .S G
da Fﬁ-é'c KF.a. b agd 4 s ,;aq‘ka ayd ag a. 1.2
C :q&,w C.al #aa Ca a 4 o aca a;,dadl K.

fCe - dﬂ,ﬂ G < b-epg a4 4 o bay aga-(B saaetal,
1999) O Thdag. o ads adne A8 181 - ca
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Cgr a0 !Q‘ﬂ.fi‘?aé'd G T - b agd bF,,.f ~d a
P A3 C g af wrd 4 e B aada-rm
o 92, Fapcc s gagd 2o

Ly add . a2 MRI e - de 44 ad
Crmey da page, B v, wdaae 4aaC\F“adr Ks
Lo = o N r' Q‘NA@,’ V\Q‘ - od A a “,da pef a.@

¢ o .1C

c o aC\;4¢‘ BE gt d b Geaf A2
dr agerd - w2 Eagdd o a~,’ dagd., a-Bbk -
aFd,‘.“.fd 4cqg¢4an d d\dap Ao C‘"‘F

s q'dq'L dgq‘q‘-1ﬁT4ffa4 e AG a3 o gay-

L8

aag»"-cc,;ac#b&,ad,-,;ql)‘ b.,-.“-d;,ﬁ1
C oo a;,d,x.,\ <% der- (B A etal., 2002 G g et al.,
2009) [P ) ,ﬂda P ad C o Crog da

-fga«a:., 4-1‘)&)45 gca agac 2 aa K.
q'd 4c,'a.,'dg4c 1a Caadf(ay NI q'da
aqtaacvaadcc»acwdagqt dgq"‘q’»\«»\

bad 4d\d a~ hadgag o+ gda 22 ac\F
#agsd | o ey - bq'nfd 2 b 4 bad ard Laqd
£ - awabq' »-fdc adad 2 dere oo 1 e, For -

< “aqcr»«;.al de dd ag -

d.f.f o ',;,dcadg
Matdase aac ¢ sabdag

akac 4a < 4

.,;ab aag - ,'aq'dq_ TR aﬁdad F da-
REE ﬁg”-da,,db d d\d a4 .,n,x,‘c.‘- FW;, 4.,-4.,A a
.’aCFuﬂ‘q‘a* ;Cq'a a-a ;dﬂAé

P> ty,-,. d,;’ a4 a.,‘d (F,H.,‘ #et al., 2001 N - a et a/
1999; B {A et a/ 2002; G £ et al., 2009), Tadag-

< o b,d ,dad aeadca,‘ RS d,‘,);@. 1 "'ad“g
© G 12 & £ ~_’.“‘da)¢_ 3 C g o ac,
by —‘H.dedd \F—'h’ d ag - L, d p Gonaf. Tﬂq‘
'-:‘f ey P A 4a~.rad,14a4q‘4 faang +da e -
ac q'u‘c A e A CaAGh Fafr A 4 g egn-dn'»q

ENE R h’fﬂ'H agd, b v am’ L & E‘!’h’adﬁl A Ao
h‘4~ E‘hﬁa‘i‘

A Y K cdaa - ggeo 4 Co da ,:aflchf
»CC L e a .,-da ,;.; faa C o an agtd
i rq-mg T acay o d oA eda
df 4@ C gt 4 A CA a2 «' P Goaf <
M ead 4 LI A- o bq‘ﬁ.‘d SR I G ay d
ad, :F.1 da g4 gagd ard 4 & ad F da K,
bd,;ac,;aﬂhs‘qa P%\**dq‘*ﬂail‘ﬂa_aa_
ot A b aged o B cadeqadag el
U N e K da FarcTcand cay dag p o diap d-
i, Fg..«a,- ,,-q-;,q-(Ki »t et al., 2003; Rady Pt al., 2009;
Rccad et al., 2009). Tap adag. - S5 A8, < Ca C g ag
PGt fard e caAd - Gl A e
. dg O LA 43 - CAC g AL G o

d 4 <

Maagia o a, difd -, 2 dgq-ﬁ,L o
acaged ot o Cag agt ¢ & Bd 2t o a G
2 Bty awcaq‘d SN N - e g d 4L"1q,)«dc

b'!‘ 2006). Ty « - C 4 EERNRC R
~ a ., dg-:‘ LIS o ST

‘1'-{ F(Cag@.p‘aa,,d T
de-

() A aa, Land

,;r:.m 4¢w,1a5-f -;'q-“a«q-dq-»»dc < ﬁ-{‘
__.’\da‘;r»“aiat Maa.’ﬁ‘«-x"b(q;c eta/
2002).

Tad K ,F-:‘ “CaGhy ,qud,‘-fd ke -ca Fc.,-
%7 c.,-d ayd o G 4 &1 a- a b K. dc © <Ca aghac 4
(H gg, 2003). |, acc dayer A AT dh o A, cCa
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) - B gCa A€ 1d- a4 a“)i' e o A
#Cacty degt = & acab Fac: .. ¢ N - (Ma & a et a/
1985; Ma ¢ .ayd Kkai a, 1991). |, addL A, .fc,-“ba;, " a-
£1E « dfcaand o 2 omGMG 13 C A M erGPoa
fﬂ‘i’ﬂ‘»ca‘i’) oL A 4 4 A a bay, (&,
efa/ 2007; Hay ayd N 4&,2008 Cya efal, 2010). F
Gt o LA a2 a2 C o LS PrdA G
e adC P e Cmq'q'ad\d aa b eda -
o+ C ﬁ.“F;H‘.,L ,.vwf,-;‘.,-w(z,. et al., 2007). W,,.,‘,;.,\
« aQ aa MRI. dq" < EEF C L @ a PG 4 A
Loded A< 41‘ LR L SIS NN SR L & N
15 8 1d S TP MG -ac pa p\a
4 adeag ot A by age ade B -paaa g
-15!1' fda s a8 € H’ H"‘a-'i .‘4&1.{_‘\4‘11‘4

L%

<
L8

aa S i Fy e n Ta e gca ap ac1 o<
L R/ L P a A #d 4 rag «mg
t%'__ P P 2d ot o EEN Feycodrd 4 pr et .
ad o aca, da_,Fd,‘J.aq'« ot e B day 1‘~4
wﬁ-aaaaﬁ‘chaqt b K \dag* A ae
P *1‘4 L[w’q‘q‘»(Gb»m1979)C4wq‘4 C‘u." o s e
At d a bﬂ- a a-be cbhrcsand, 4o ff‘.’fd

LN .
«:R ‘4 < A A A aand, N fﬁ.‘w -
(B ~ ayd C 4, 1998). C 4 g aca- ,ﬁak PSS
A0 aaa ;1‘4\ 4,(1'4 <o aq‘a"aavf»'q‘-:‘ Qe

K

o - ca-rd4 df aaga b dPas o o
(l,-4gr¢44ag,- et al., 2007). S,-,,ﬁ F,‘,:q-ﬁq-, a&.{c 44'
I L A G UL PR IO -fL s

2o grg da ace An'bacq-w'» FaNTYS «‘bd F
18 Caq & 4d\1‘h’4d‘1‘4~_ 2 dpd e F V.a

2 Argda g acpala g age q‘c »a-fd ad-
B aea T b d F.JL e \d,-aba,,

© A CaGR fadfeh A 4 g q-da P ad C
H oagiad ’F""‘u“ c;,gqa. ‘kb d d\da pa\Fa
dy 281, 2 aC, aaf e "B e desten af

P oA e a2 o4 da Fur. o E o -rda
22 a ac\F a- agh bFad fF,h‘ <
A AT A Y A b,d 4d\d a 4 a« ,ggfqﬁd bF

; 4d;,g < Creny da paqc ;FA, o ﬁq-da 22 a
aca, Fragd, o -edem a0 caroag.

Ay -bgp acc A, © 4.,-.1.,-da P! ac\F.faqnd
PR A GPeag 4 Dadaascra - - aa, c‘,qA»a-fdL
ﬁg),.,-d ,;a Codr o b,d ,dad a.,; ,,u, Y
ad FaM(Rd,- et al., 1999, G g et al., 2004)a4d

b ab-r WA Ay P A A Fd ag |
aa.,-ﬁ-g.hH ol daac;. adc A ,sa:.a;.
brca o Lagd pa coan o ad-f e 80% ¢ #C, . dery 1'-1 -

A dade® @ 4 E o ¢ 1‘4 1. Sg4q‘dC4 f o Eh‘ 1‘4

e o ofd agat e 1"«) 4q‘ acc acF4 agde® @, dgq“qq‘a <
A b.sd P2 Cadr o 4dcal4g A8 A Ao A LAt s
a. 4abeg N a- . a dk r#h‘ A ,g”-d FERIPEINE
and dd 4 | 2 d @ aft Akt 4 -faf ‘
Mats a0 cetomg cad B4 gaed sa o bad
pa; comn A agrante »aaa A ~4a ad  Fag ase

) qwg _dqq'a__h,__w. «gnd a«db d dsda ad
o ma Geddfa @ anagy o o g fdase aac ¢ og
ok A p GPeaf H o i - A e aa- dﬁ
d o, »aab-racqt e e a2 ad g ag K,

Y. Ma ayd S. Ha,

bad ad gagd -bpc-d ag ad Fag agr s etomg
B {A et al., 2002), < &8 1L W, a adl Fa,,g agd < -
c,-w,r 4 bsyd ad ﬁgg.q-d o p.,- S“1 a:F e aFarf.,-
S8, o e o rda a2 a aqa Faagd
PP R q-w‘g < aa Fda‘n‘-:‘d A egn-d
PALCA qp £a, o gy af decteta G qﬁaa Cd Gloaf
< b“q‘q‘q\«-a a,,dad ’E, da,ﬁ(B detal.,
2002). Ly Ca, A rag o™ ,.,-qa, ¢ qdca 4 , a-«
aC A A< 4 .,a ,;aq‘a a,|dL ;,La c o amcaq-d A
A A ngaqd Ay B, C 2 Gemnf o Coadet d. du‘
.‘-,ﬁdﬁ g2 b aa-a adad F da ¢ (L eta/
2008), ,é'g.,-‘_A,:"1 da F;.d.,.h-,d,nﬂ “.q. Qg gL -

Geag 2 Lagrd adad aﬁ Eagy < 2 vd-aq‘-faQ‘ 1 g age
pectemg cacaadad Ko e eds o
o dbf et gt s dgq“‘q‘aea-wd o Ay o -
O ragraq 4 aa Bocimp o, da Fwé'cdq--ﬁq'«

L%

SR o = S N R Q’w'quCdﬂgﬂ.’q’aa:q LR IC S
daqu'faq'u Bg At g cGroag. Tagh gt
Aeofefr @ 4 A8 afed o q‘mf caﬂ L aCC a e a-quc

g Fda 22 caa aca Fade By - 151'1‘4 a P rGfong
hr o1 A a aadad B da e wrwdaa'aq- ad
h,-.,-ﬂwr“-daqdbd d\da”, ;Had F da K
Reat b ay 0 EE g detoaa acc aq-dq\dq
L4c4aa,.d la.,'ga,.aA,c,A,.,-J. a,,bag.awa
Caatfmar « ~.»a dfs ad 2 (Baag ot cand New(or 2002;
N »strqr F2007). H g 1‘\(#‘4(&‘; € 1C a3 o g5 a-
NEIE ERCT LI L oL e T IR Iy
p"‘a:&‘ra c o Tyt «3‘1/,‘ f.,-da-k-a:,‘a LG
A a cCp -:;1» acC o 4 CafE cd 4 < apf and
ERERE Y S bq“n‘d4 *ga-x'd ad Sl R B Uy
aq‘.’v"a’aq'd4»’g4b aacaadad Kodaeoad,
bad . sdad a- o3 a.,nd,-.“,-d;,.»g)‘ Mad—
F da F(N\a44 eta/ 2009). Taqe 4aa4d,xaq ac -
q‘«asgdugawcga Al D Gt - G a«a«r ass
d cGreng (B = et al., 2002)a,.d adp = a,,dg.gL 41'#4
£, - ad e o (Kg ae et al, 2003; Bed, Ket al., 2009,
Recad et al., 2009).,-1 Lo G adpatade F.o . F
o da #canddag NIl SR 0 \»aq o
e Wagr  cdaac, ad o sem - g dp-b By g
18 Crog dapagc F'-fw 4gef .,a dfr agd 4 Cay
a- a-x'»acx':.«'»qtaacv ‘v, da»acF
o “pda se 4aac~\,1thl‘dq'q-4u,1 R
,-4« 3 ;:,- A 4a~“ da Fascc Fg‘q-da 2 a2
ac a, Ff_ rh‘é'C - G‘g a2, A, o0
b LA s fa\ae d, a, eg. lal/dfqhq‘ﬂra h‘.’q‘a
gt a). Ty - 4 Foat g da a2 o2 aC\F4d1‘ - Bg
PCaAGhs e d S e da pa;c Fl add-
LAy 41‘1‘461 qu Al G ,«i,c_ a o gaa a A <
M a4 22 C o 4 badadada- ‘H'fa*\’adl'r"@ B
fad. b 4g-fFaa Ry SRR LT

a - Pad, | :ﬁE,- ’<Fi,n1 .,»Fet al., 2003; Rfya 4o
et al., 2003).
Umg a o ar ~_,dg,- 1 3 M & ad c rag o

(2006)  ad 43 ﬁ,-da 2 cq ac\F a-gag c,
L2 d,,,a Wy (#L,).fb dd tdwq-aa aC-
e A NG G LA H q'-.:.;.-faqg: Cag ag
ac ay Fa AL o 0 o a3 g A do
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Nf @ Fadfatrd 4« A -CaGh

oot Faa, deed | br ptmdn Tt o cda angerd
C g, n'aadaq'c-fc RIS 7 AT SCRN- A
-fdant aac q‘ aqdaq-,- Cag” Agh C o oG-
g-'Fs a-F ‘e dFap - ,-dg.,-a.,' ac\F b A
‘Ja a¢4ac q- and argr cCag Al C g

; dgq“‘q‘a S A dgq“‘q‘a ~ M g ag ot a
ac\Fb)‘ba4a.fa«‘,k #d, Am2 A 4 d-ac 4G
F da Fa d 2y K
P PN a Ty 2C g a,safc < EEL 1K
aa boa 4¢ cg« ~ a«d aCagd C,‘»m -
2L A D Gl AL o af 24 T2 bE . K

’1‘#&"1‘4@‘@
b cac -4, b a4 agag LT G aqt 1ga 1,

A be o el N C gt s
3 14 gada s qac g O cdaady 4 ag
a2 Fl‘é'cF o .,-da 2 2 a ac\F
o~ Cﬂﬁ‘.’ -{'»-f.r« A a2 gaghd adad a- adc: o da
pagc FL ;H“’.,-da pf a2 ac\FaMca,-d A
-:Lc»‘q-a SrLA A 2 4 Cagfr a Poad adad an Tar
h‘.da pf a @ C o ac\F,‘ Cagen 2 Fb d ,dad a-
,;aEa y A 4G 1 o o+ ab aar ad e dag
L N P R LA Ladd 4 d\d a. Tapgad-
4g¢4dca§' A8 e 2 ,bﬁ as - adp - Fg c ,;ca.fd
€A P rGPege - Gy Ar gt C~: A1 AL Cay b:‘ ﬂan‘d
bFoy o B mpnar 4 oacdy 4 o ar a3 beagd 4
g ake Feoe T a»a c #fabq‘da
e 4C 13 36 SfC o < 41'ba4 L7.4 4«4\hg‘d4 b A
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