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SHEMRREE

E RO MERVE B R4 AR & F L CNINAP2 BinF 2RO E/ER
. HEBERY MRT BFZE

SENTEE KAGREY BAERREEREFHE #F

REE

[ ] FEDMEEERGTZE1%, Contactin—associatedprotein—1ike2 (CNINAPZ) %%
DN, FAKRFESCHBE & Vo TBEEERTT T BE AO S EAEEO £ L IRIEIEIC
LEEREXDIEERE LTS, LnL, EFEWRMEFOELEREEEICXT T 5 CNINAP2
ZRIDEEZONTOHEIT R, EHICTECHRE T, AlEFOREIIEGERICK
STEEEZITD NI N, SHELE L EFRRBMEFOMBEEICXT 2R & F & ONTNAP2 %
BOZEAEMIA LN Ro T, [BH] BExid, B8 AOSELE - EFRMED
PHERYE IS X3 2 F] & F & ONTNAP2Z OR EAERZREET 5 Z & 2 ARFERO B E Lz, [Fik]
108 4 DREFE W EHRE Oiitre (FRl& 744, FEEFIE 34 &) BT F. LRTOMH
ETXARES., XEZHISE, SERABEEOCEFRABOMBITICHT IR EF L
CNINAP2 2B DR BEAERZMEE LTz, [BR] MALKRESLCEREDC L LTHLNLD 2 DD
UA27 T L (Drs7794745 (A/A X0t A/T) & @rs2710102(G/G i A R (A/G 7> A/A))
L @EFFRMBEOMIRIE GEEF JUIRET) © 3 BRI 5 9BOOFRR. rs7794745
(A/A 0% A/ X B EBREFHFATEE & M HASEE CHERICERD M, &b, DF
PRI 54 P RTEEE & W IEEE OBRIE, 2)rs7794745 (A/A H L<IZA/T). 3)F
XF (BRI ENELEFIE) © 3 BEROMTEERRAEEAEZRD, [FLD] Zhbookk
BD, CNTNAP2 ZRIREF X - ERFIE O YL L 0B ANTBWTYH, SBEAHESCER o
Ra=r—va VEEOMBRRBZIIEEREFO LI O>THD I EBNRBINT,

A. BFEERY EDOWFERIZ L D L. CNINAP2 OEER IR
FEE D AR ZEE L EFREEICQET HANOREREICEERZEZD VD, 1D
HEELLNTWDN, EWFERGTAD DE 1L, CNINAP2 7 SNPs @ 1 -0 rs7794745
Z AL OWTIEERHATH S, HEERT MRI DOBEF A/T X, A/A BRIZHRTEEHRSE
ERAWT, BEADSEBLEIZL > CTER  MHEEEEITR O TRIEEE & 5 HITEE TR
58 - {AIEE - BHTE R E O MERIE 23 B b e ERTLET S Z L 2HE L TV 5 (Whalley
S TW5D, —F., IEFEOBREIKEIERE % b 2011, H 5 1 o0WEIT, FREESE
o TIE, BOEECRMMEICEE L T—8  (LICET 238 T, rsT7794745 OEEEL A/T
fz F % # (single nucleotide %, A/A BEIZHRT P600 DIRTENE BT
polymorphisms (SNPs) {2 J 5 B A M EE L 45 LS (Kos B 2012),
TW5b, 1 T1% Contactin—associated CNTNAP2 2710k, &% N2 T < B HE

protein-like2 B{x¥ (LLF CNINAP2) I, AR 7~ T hEE (autism spectrum
forkhead box P2 (FOXP2) &{=FIZ & - THi disorder (ASD)) R EERMMHZEBESE
HENTZEHEERFLELTHLNATWS, T (attention—deficit hyperactivity
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disorder (ADHD)) C& i ka5 o9 (K 4 X 5I]
T OO HBERBGEERTHD EfE &
?}’LTD\Z) (Sizoo & 2010), Li & (2010) OHF
42 ClL, rsT794745 OMART A/T 1. A/A BE
ékmaﬁﬁ@@ﬁm WEWa, ol
AT Lovid, ASD O FVERRE O &%
BECBE L CTWD B9 (Tan B 2010), F
T AN HITERAN BE B o 1Rt B AT O LA
(RAEREI O Y) & HBE L T s
(Tan & 2010), & HIC rs2710102 1%, F
SRR ER O SRS RS R E B
B4 A L v5  (Whitehouse & 2011), Z @
220> SNPs(rs7794745 & rs2710102) 1%
MDTA#&%%%%E%V“#%V
MHEEOMBEREFELTHmbLNLTVD
(Frledman % 2008, Ji 5 2013, Sampath &
2013),
EREIFA SO NTEICEFR T SN
%o LIRS T 95% DA F| X g &
B & WeBrg o TSI EEMICEFE L L
L TWAS &S (Springer & 1999,
Szaflarski & 2002), BFEOLEJERENLVE
DI RE L0 AR & THEIZED
LTWb, Ibiz, FEHFIEOBERE T,
AT & OFIREN S 5 EXRETFEH BN
DEIEVE, FIERN DDA THEIC
B LTWD, ZhbOfERIT, SERE
DB CHEBERNEE L TV D AR %
R LT 5 (Szaflarski & 2002),
EEOMIIC LD L, EEHEEICERT
BN DMD SNPs 23 IAFE-C MR RE 1o B
B4 A L5 (Geschwind & 2002)), &<
|Z CNINAP2 @ SNPs 1&, = B ERAZIF D Xt 5E
WZEAE 5 &9 (Whalley & 2011), La»
L72ib, BxDOHATIE, FIXFLEE
RLIRIRE D BT BN k32 CNTNAP2 @ SNPs O
MEVER ZREE LIZFRIT v, EHICE
FEALER ST O < BT AR AN DA B DK
m@xfTﬁéi”“%%6ﬁ'ﬂiﬁv
F I THEH AL, HEEERI MRI 2 W TERE
SLFREF D FEEE - BURALER b A IRANE D K
EENC9 % CONTNAPZ B D %%%m&
L, ZTNHDOEECEFICRT 5 IMEERE
ﬁ#éah%@&ﬂ%?@%% owr@
FET A L EANEOBRE L,

B. WL
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<K >

HAERKEMIEEES TRBOB LI
fe7'm b ac S E RE O b 108
A OREE Y (B /10 53/55 44, 26.3=%
6.9 F CE¥ £SO okt ULIFSE &7 - 72, F]
T RIZOWNTIE, =R T Of & B
Ze IWDCHRI U 72, AR & OFE£SD 1%
88.5+11. 1, IFAF]E DY +SD 1T —39.6
+38.3 TH-o7-,
77 25 DNA VL, BEVERY 72 FiECRM A2
i S 4, SNPS DBETLOPTEZIE small
amplicon genoptyping (SAG)ENHAVNH L,
CNTNAP2 @ 2 20> SNPs {Z- 2T (rs7794745
& rs2710102) DEARTED RTE STz,
FERERY MRI, DARICWESZ &SN/ 7'o b o
(Koeda & 2006a, b) IZESWTEBIRYIC
XEOME L (rSEN) . BREEE (SND) . XE
(SEN) Z & fBRE (2 20 PRI H> 6 [HT &
LRNAE TR S, T L & Okl
FREE U7z, BEBEAY MRT OF{2121%., Philips
3TAT—AFXxy I —% MW, TRIX 1.6
¥, TE X 23 ¥, Matrix I 52X30X64,
field of view 1% 208X 120X 256 T -7,
B % fi# #7712 1% statistical parametric
mapping (SPM8) & FHV 7=,

C. WFoERER

AWFZELZ VN 25D SNPs DS D48
FEVE rsT794745 A/A 3 57 44, A/T 7% 48 4
TH Y., rs2710102 G/G 28 54 &, AREH
(G/A IX A/MIT 1L Thotz, ZNHD
fEiX, BARAND SNPs D7 L VEEE % FR~7
HapMap 7’1V 7 NOFER L OB THH
BEEZRDRMoT,

IMRI #RB% OIEZ R %K 1 12/~ 7, rSEN,
SND, SENDIEZ R 2 X 3 GEEH X 3 4:4t)
DT T, HRERICEEZIIR O

M oo 7= (rsT794745:  F(1,103)=0. 36,
p>0.05;  rs2710102:  F(1, 103)=0. 23,
p»0.05), EREERAGRO NPT,
SEN SND SEN

rs7794745  A/A 951%+13 952415 930+14

A/T  963+13 915+20 938+14

rs2710102  G/G  963%12 935+16 933+13

G/AandA/A949+14 93.1+19 934+15

£1 : fMRI BHEEOEER



[fMRI DT — & f##T]

MR OWGEEN G, B FFERA 72 MR
IEEATIC 3T D ONTNAP2 DEE %R 2 H>D Y
277 L (Drs7794745 (A/A XIT A/T)
L @rs2710102(G/6 Xix A A EH (A/G
A/D)) & @E F RN O MEE GES =
REE) O 3ERICKS 2X2X3 D58y

WMrEFERALTHRIELZE Z A, WAl _E{AEE
Bl & AHREEECHERIIEEZRD, £
b A/A BEIZIEEA (SND) ICH LB~
(rSEN) IZ X 2 BRIED B BEICHED - T2 DITxt
L., A/T HTIX, BF - EEFOBIEICHE
BEEZRDLEIo7= (K1),

Main effect of CNTNAP2 (rs7794745) on cerebral response

B L STG [-54 -30 6] B

to Human Voice Percepti

R STG [56 -24 4] B
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Editorial

A critical evaluation of current social neuroscience knowledge and

new directions in understanding social behavior

With advancements in non-invasive human neuroimaging
techniques, such as fMRI, social neuroscience (i.e., the study of
emotions and social cognition) has been gaining momentum
since the late 1990s. In 2006, two journals, Social Neuro-
science (http://www.psypress.com/fjournals/details/1747-0819/)
and Social Cognitive and Affective Neuroscience (hittp://scan.
oxfordjournals.org/), were founded. Both journals welcome
animal and human research; they accept articles from broad
fields of neuroscience, including neuroimaging, neuropsychology,
pharmacology, genetics, neuroendocrinology and clinical stud-
ies. The research fields of empathy, social cognition, theory of
mind, mirror neuron, self, morality, fairness/equality, and (social)
decision-making have been widely investigated. However, given
their interdisciplinary natures, there are some inconsistencies,
miscommunications, and misinterpretations among the fields.
In this issue, four review articles critically reviewed the current
knowledge of empathy (Lamm and MajdandZi¢, 2014), self-face
recognition (Sugiura, 2014), fairness (Acki et al, 2014), reward
and decision-making (Wiehler and Peters, 2014). Four additional
review articles focused on new directions in social neuroscience.
Koike et al. (2014) reviewed a hyper-scanning technique to
simultaneously record brain activity from two subjects, and Kasai
et al, {(2014) emphasized the necessity of two-subject imaging for
understanding brain dynamics during natural social situations.
Tsuda et al. (2014) reviewed the emerging field of neural informa-
tion science for communication, and Asada (2014) proposed a new
approach for cognitive developmental robotics to model artificial
empathy.

This field represents a relatively young area, but social
neuroscience is never unrelated to traditional behavioral and neu-
roscientific topics. Four research reports using relatively traditional
approaches appear in this special issue. Using tool-use tasks,
Walkusawa et al. (2014 reported the neural correlates of adaptive
ability in novel situations, which are required in social situations.
Okada et al. (2014 ) reported that deaf individuals recruited the left
superior temporal gyrus when memorizing finger alphabets, sug-
gesting that deaf individuals utilized phonological representation.
Matsumoto et al. (2014) demonstrated that eye movement dur-
ing biological motion perception is associated with the capacity for
empathy in schizophrenic patients. Hattori et al. {2014) reported
that oxytocin receptor-null mice showed equal levels of territorial
aggressive behavior toward their own strain, as well as different
strains, indicating interstrain social recognition impairment.

Jdxdolorg/10.1016/lneures.2014.12.608

We have organized Japanese social neuroscience meetings over
the past 5 years, with the aim of facilitating interdisciplinary
corroborations and encouraging young researchers and students
to participate in the field. The Ministry of Education, Culture,
Sports, Science and Technology of Japan is funding some inter-
disciplinary Grants-in-Aid for Scientific Research in Innovative
Areas, such as prediction and decision-making, neural information
science for communication, adolescent mind and self-regulation,
empathic systems, science of mental time, face perception and
recognition, etc. These projects are related to social neuroscience,
a field in which many contributors to this issue are involved.
These projects have also been encouraging young researchers
to gain knowledge and- skills from specialists in fields other
than their own. Innovative technical advancements are being
rapidly achieved. We hope that young researchers will utilize
innovative methods to help mature the field of social neuro-
science.
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The phonological abilities of congenitally deaf individuals are inferior to those of people who can hear.
However, deaf individuals can acquire spoken languages by utilizing orthography and lip-reading. The
present study used functional magnetic resonance imaging (fMRI) to show that deaf individuals uti-
lize phonological representations via a mnemonic process. We compared the brain activation of deaf
and hearing participants while they memorized serially visually presented Japanese kana letters (Kana),
finger alphabets (Finger), and Arabic letters (Arabic). Hearing participants did not know which finger
alphabets corresponded to which language sounds, whereas deaf participants did. All of the partici-
pants understood the correspondence between Kana and their language sounds. None of the participants
knew the correspondence between Arabic and their language sounds, so this condition was used as a
baseline. We found that the left superior temporal gyrus (STG) was activated by phonological represen-
tations in the deaf group when memorizing both Kana and Finger. Additionaly, the brain areas associated
with phonological representations for Finger in the deaf group were the same as the areas for Kana
in the hearing group. Overall, despite the fact that they are superior in visual information processing,
deaf individuals utilize phonological rather than visual representations in visually presented verbal
memory.
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1. Introduction to hearing individuals (Dodd, 1979; Leybaert and Alegria, 1985;
Montgomery et al, 1987).

Individuals who are congenitally deaf do not acquire spoken lan- The term “phonological unit” refers to sound information that

guages in the same way as hearing individuals. It has been shown
that deaf individuals acquire spoken languages using methods
that are different from hearing individuals, such as by orthog-
raphy or lip-reading (Aparicio et al, 2007; Beal-Alvarez et al,
2012). However, other studies provided evidence that it is difficult
for deaf individuals to acquire phonological units. They have also
been shown to be inferior in their phonological abilities compared

Abbreviations: STG, superior temporal gyrus; MTG, middle temporal gyrus; SPM,
Statistical Parametric Mapping; EPI, echo planar imaging; MNI, Montreal Neurolog-
ical Institute; BA, Brodmann area; MOG, middle occipital gyrus; MFG, middle frontal
gyrus.
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functions in a particular language, and a phonological representa-
tion is a mental representation of the information of the sounds in
the brain. Concretely, sound information that comprises words and
sentences is represented in the brain when listening to words and
sentences. Phonological representations reportedly occur not only
when one listens to words/sentences, but also when reading them
(Aparicio et al,, 2007 Baddeley et al,, 1981).

A number of behavioral experiments have shown that phono-
logical representations play an important role in facilitating
language processing and memorization. For instance, it has long
been reported that phonological representations contribute to ver-
bal short-term memory (Baddeley, 1986; Burgess and Hitch, 1996),
especially the memory of the order of serially presented words
(Nairne and Kelley, 2004; Watlins et al,, 1974; Wickelgren, 1965).
According to these studies, when one recalls serially presented



