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PR B 2 254 N %R g v AL RO BURPE FR AR, R
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R AR IR Do dib i, 5 A B R A
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1.2 A A9 SRy
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Works Inc., http://www.mathworks.com)#x £4: 2155 T {i
FPsychtoolbox T- H AL #E47. S50 8 A i [ 4k 1 £L
1% 2 I R 22 50 P2 vh sk B i 645K R M T L, 325K VIR
HfL, 325k m24ifL, BRELE AL 5 Ltk fL &
K. Bk mALE R & e 8y, KR AL X (i k
K. BERAE). LI R o A 7 L 2 R A A
HC BT S B —ANRIBR |, AR S 1.68°x1.37°, it
He S50 R B R 53 om. BT T FL I R R Y
R 5 S Z B A A AR R 3.16°.
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S IC SRR 0 SN I RN R A R SE G AL R AR
i (1) BfsmEALRZENGE2S. 2YR L k), (2) |
LA %L B (2, 48585K IFLRIK). 4 Z1E 45 m Lt
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85K IH1 L L M trial O PR . AR SLEG 1Y s e fl
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B Oy HEAR H1024%768, il % J960 Hz.
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JE B4 =256%x256, JZJ5=1.0 mm, &£Z K/h=1 mmx1l
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i &b 3 fd ] % T MatlabR2012a (Math Works Inc.,
http://www.mathworks.com) ¥ & i 4t 112 8- 8 F
£1SPM8 (statistical parametricmapping software package
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SPM8 i fit () DARTEL (diffeomorphic anatomical
registration through exponentiated lie algebra)4xk {4}y,
5t A%, DARTELfd FI A 2 AR B HE R L & HATHE A AR
BRI 7 vk 2 — 1B PR 0 o PR R TS,
FAIMAUAG B B i AL BE2E SR AN F 0 (1) &5 49933 (new
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T A 2 A B3 G RN 20 s o A B 14 475 55 72 f
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ASEAR b, s A, BB B A i Bl ] e 2
R (3) & laFrifEfk (normalise to MNI space), & /q 4
KL #E R AR EMNI (montreal neurological institute)
25 (8], AR5 HAE AT 4751 X (Jacobian determinant) X}
JIE AT 0 B 5T PG AT R, A AR R Y A R IR R
Ae R R EB A K AR R R4S B HE & 15 MR B S
ANASRTA] B S5 40 % 2, R P v 30 2% 45 B R 800 s
AR5 B8 R 5t FEAGGHE AT 23 ) - T A B4, o B P i A%
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5 4 %6 (full width at half maximum, FWHM), £
FWHM=8 mm. FibH5En)e, #1593 —H 20 brife
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Sk T 1 2 T L AUER A S S AT RE LA SR (R Y
0 235 K FE Ay, ST ) VR IS 2 v L R R AN A
b AT T A A B, Z 05 1 I SPM8 1Y £ It [l I
(multiple regression)fi 43 B 5 e 1540 1 44 T L e
P3N 5 4 i 4 B DX B A B I R G L 4 il K
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LA

BT A 8 48 i 1 A 3k T MATLAB R2012alf)
SPM8  (http://www.fil.ion.ucl.ac.uk/spm) Fl SPSS16
(SPSSinc., EENENSITTA.
2 g1
2.1 ARG R

XN AT A F B A m2% . AR LY
(R T e e P T L 2R ) < BCRI R H - 2, 487k 1 L)
) R DR 2R A N Ty 25 A i A R AR, R B AR
FHHCECH B = R0N FE AT 28 BAE ¥ B 2 (R
H#r: F(3, 183)=416.4, P<0.001; Hi4%H: F(2, 122)=
1327, P<0.001; %2 H{F JH: F(6, 366)=150.849, P<
0.001).

5L, 1R H AR R E ) E RO K E
T8 58 B AF ¥ I 225 (48 2 22 ARL T L S G iz g v
mifl: R HER: F(1, 61)=475.48, P<0.001; #I#4%k
H: F(2, 122)=1091, P<0.001; A2 HAEH: F(2, 122)=
208.90, P<0.001; 48 3% = % I £L Kz X g g v 1 1
fL: #ZHFR: F(1, 61)=462.53, P<0.001; Hli#%H:
F(2, 122)=1098, P<0.001; # H.fF f: F(2, 122)=
183.37, P<0.001). i i 115549 2] 43 A9l il 7E S AP H
PR IEFL A5 T BARER, IF X5 1 28 L S T R ) o
PR FL A BRI T B TR 50 A B, PR Ish 2 1 FL 4
FR AR AR 2 /N T N A P LA R A R
(B vs HiPE: t=17.036, df=61, P<0.001; & 2%vs.H
4 t=15.351, df=61, P<0.001), XM, 1% 45w LA
el v T L ) AU T R (151 2).

XoF P AR 2 T L3 0 380 R A7 A A 5 3 B
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Figure 2 Behaviora results. (a) Behavioral results of fearful and cor-
responding neutral face search; (b) behavioral results of happy and cor-
responding neutral face search; (c) search slopes of happy and fearful
and their corresponding neutral faces. ***, P<0.001

LR 25 A SR 5 AR 20 0 R JH 22 8 [l 3 7 95 4
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Figure 3 Correlation analysis for happy and fearful face search advantage. (a) Happy and fearful face search advantages; (b) correlation between

happy and fearful face search advantages

HR=—0.406, P<0.001, 5 2= M T8 L /N () % Jo 42 FR
A1 N R=0.354, P<0.005; %4 25 SUsv: 5 45 0
J& Fraiy DX 80K i A B A 6 P S R=—0.380, P<0.005,
54T b N i R TR R AR OC 7 S R=0.323,
P=0.05. Rtz Ah, A — 80 X A 5 5 PR B 2 B
GRS 25 AU A e, Hidh, R 5 RUAE 54
JPEA DG BB X AL 4G Zeigieb =] Al sy, R
'ﬁm/\ 5 28 SURE AR O B 0 X AL 45 A T L /N
25 0 B i 45 2R L3R 1R 2.

ZJE BRATTHE 5 T T 2 SR i A S S I
HH 5 1 PR AS A Rl DX 1 B 2 38 53 43 A S J %8R X
(RO /NGy Ry A s iy 2024 25, ZE M T I
INIF239 K F), HRECP AN XA R 2 K AR R, 43
5 R RN 5 % 28 B ROE M T8 AR E AT A 5G4 T
J IR A ik X5 0 I 28 SEORR R 38 B 1 A DG 1 1 i
= (Fr A5 P<0.05) (%1 4).

ST V6B A A0 5 A TR )N R A
TR B PEL R /R 2% ) 1 48 RO MR A O, SR Z ot Il

*1 KEARSDESEEILERAEEXEEHREY
Tablel The brain areas showing significant correlation between the GMV and the fearful face search advantage
L0 S MNIAR AR tH
i X WE R BA
X Y z
2 AN [ 365 20 -57 -27 -19.5 -3.678
) =E ki 1817 19 -16.5 -46.5 -45 -4.060
ray ) =Eiikits 1500 17 18 -78 10.5 -3.721
ZEM TS _F /i 423 5 -15 -49.5 735 3.832

& MNI: Montreal neurologic institute, ZEFFFI/RALAR; BA, i B8 43X

%2 REARSEXESTILERAEEXBEHXE"
Table2 The brain areas showing significant correlation between the GMV and the happy face search advantage
- o s L MNIAE BR »
i IX. 31§ BA tfE
X Y Z
A J5 A 549 30 24 -66 22 -3.951
RSN 319 7 -12 -495 -75 3.213
FEL NN . 304 7 15 -525 67.5 3.627

b) MNI: Montreal neurologic institute, ¢4 /RALFR; BA, Fiiffili g 43X
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Figure4 (Color online) Results from VBM analysis. (8) Brain regions correlated with fearful face search advantage; (b) brain regions correlated with
happy face search advantage; (c) overlapped regions correlated with fearful and happy face search advantages; (d) scatter plots for the correlation be-

tween brain region volume and fearful and happy face search advantages

M7, AN il X 2 28 350 43 04 1 I A B Sy T A
T, O T LR R 2 A A R AT i X
Jo AR [ s 00 22 DL 155 4 A 1 45 R RP=0.229, 5t
1 i 2 (F(2, 59)=8.766, P<0.001); LAWi™ il X K J5i {4
T ) S 5000 7o 208 2 R P A &5 SR RP=0.214, 50

# (F(2, 59)=8.031, P<0.001).
SRIG, T3 3 LA A i DX 14 0 Jo AR R Ay 0 i) A
i, R TN AR R 2 G 2 R, X ML 4 B

JEPE R TN 25 2 A7 5 407l RP=0.139, Y & 2%

(F(l, 60)=9.660, P<0.005), Z= |15 L /N RP=0.125,
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I i 2 (F(1, 60)=8.555, P<0.005); Xif fe 24475 4% fifr gk
PR TN 25 B2 A5 )5 40 RP=0.143, A5 g %
(F(1, 60)=10.018, P<0.005, 7=l T F /N R?=0.102,
58 i 3% (F(1, 60)=6.851, P<0.05).

fe e, o0 T U ZE TR b /)N i A T X
3o X6F i D RN LR 28 T LN TR 4 S PR R — 2ok
O3 B AE 1 2% AR 28 Lo 5 W94 ik X ) AH 56
PETFE g ] ) — i 28 LI R AR, SRR
i (R 24 A LI RACR 5 AM T B/ R=
0.120, P=0.357; 54 flj)54n77: R=-0.187, P=0.149;
RARAR 47 1H LA R AR 5 22 M T /it R=0.196,
P=0.130; 54 llj53n47: R=-0.171, P=0.187). X%
AH 22 0 T50 L /0N i 54 00 F 0y 7 A i DX 1 155 2
T FL N TR0 A A e oA — B0,

R A 5E K BT A O s A2 6L /s i
XA A i DX 5 R AR R iR 2 T A5 ORI A O
HJ2 3K — 25 BT AN BB 56 4 U B B T 22 P RT3 2%
Tofr A% 28 S50 198 43 BT R 2 %) i X2 [ A ) X0,
ST 2 X 3K TR o 2 R A S i) 1) X3k ] 22 )
R, AAT /D 4 B B X 0 B0 R TR e 2 %
PEESAE G, T U B AE BAS 408 b T & B A A [ Y
PO i DX X5 5 0 1 2 R AR oG, R 40l A AE
AR =y 2 2 BB 2 B b R B A5 B PR ik
X AE N ROI, 435l 5 19 17 28 S A T A O 1 A
Br. S5 R I, 1E AR 25 BUBE 43 B v e B PRI
G DX A9 AR AR 5 v Mt 4 FR M R DG S 3 (A
a4 R=-0.346, P<0.01; Z=fT /it R=0.319,
P<0.01); [RIHF, 76/ 241 2 Ugev: 2 v & PG 1Y
AT DX PR R J5 A R 2R ALY 2 SRt 1) A Gt 8 ik
(M543 R=—0.365, P<0.005; ZEfljT5 | /)Nt
R=0.350, P<0.01).

3 WeHgiie

AT KI5 2 M BE R, WIRSE 1 v 2%
2L T o 7 2 SRk G ) ) R M 25 4 k. 47
SR, A0SR TR AT R A R R AR AR 2 A AR
FL B NS R B v e T AL 8 SO IR TR], O AR LA AF
T SCHRIE i B B = A (5] 8 LR R A 3 T
S8R AR 28 1T LA X IO B e 1AL BN I AR R AE, K
BT 2 i 26 2 R T LR R, R R R 2
/N T A PETE LAY HE R, IR 2 T AL Y T AFAE
VE BRSO Xk A7 & T LA T A 1 A Ak
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I FE BR A DG A3 A R WY, v 2% RN RV B 4 W 25 E A
XK, PRIE, ASTR] A 26 i LN T B9 SURE 2 TRl if SE A7
TEER R, nIREA &AL AL ml. 7E47T M 5250 1Y 3
filt b, 4 A R A 7 2o i R K B AR B
Tl 17 28 SRR S0 38 R S IR I X, e B S T | /] i
(1R S A 5 22 L 0 1 0 0 o 1 8 SRR Mk AR A
(Y IEARSE, AT O 0025 04 K B AR R A5 AR vy % 7
Tl 2 SURPE R AT 28 A BRRE G, AT A TR o 1% 2
JEMETE R BN E5 8 1A 26 2L Ay S mb R AL 1 8 28R40,

AW e BRI (g 2 T 1Y 245 T FL A 48 R AR
SRR B AR O A G X AT B, a3 2 A A AN e
WTGE /N X3 22 T L /0N i 5 7 A 15 & T L
RACRA W A, 1A S 05 5 R 2
AT LA R BOR AR 2 3 TR DG, BRI ZE T /et
TR TR B, AR 17 25 1 FL A 38 R AR i
T A 0 i 05 R B AR AR /0N, S AR X615 245 1T L R 48
RRCR R . IO LN R R X B 1
AH 5 2% WA 16 X AEAT 55 VR R AN TRl Y. o
NI 5 0 2 R R R AR A OC, W RO R R H
o (0 T 7 4 (2028 s A A R R 4 I T RnE
2L AR A I8 i s 2 B A e, TR
I AR ERIA R 4% (default mode network, DMN)FIZE5
L A B A, R AT 55 1A G ) 2% (task-negative
network, TNN)AJ—&4 231 1 i A 26 14T 55+
e 5k 22 IS S 5 BY, BGOSR IS 3R
ZWFE . FEARDFF T, J54nal Xk 5 I FR g 2%
LI RBCR AR R B A OC, X 55 F0y X7
T A OGAE 55 v R B I 0SB — 3. L b
J5 A Kz 2 1% AT Bk Posner 25 A B2 ol 2 45 L
TERE A MG X, {HLeech®: ABYIN Ny, Z /D5 i
J2 W 008 43 AR AT £ 55 4 ] P R A AR T Y
A HER LR,

BR T 5 PR IR 25 48 2 R AR AR DG R PR ik X 2
Ah, ABFFE I K BT — 2 i X5 —Fpof 2 1)
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The brain anatomical basis of emotional face advantage
WANG YongChao, DU YangYang, Bl TaYong & QIU Jiang

Key Laboratory of Cognition and Personality of Ministry of Education, Faculty of Psychology, Southwest University, Chongging 400715, China;

Human beings are quite efficient in emotional face processing, which is of great importance for individualsin their social
interactions. Previous studies showed that processing of emational face was significantly faster than that of neutral face,
and individuals showed variability in emotional face processing efficiency. Evidences from functional magnetic
resonance imaging researches indicated that brain regions such as amygdala were significantly activated at the present of
emotional faces. However, the brain structural basis of this superiority of emotiona face processing had not been
revealed. The present study combined visual search paradigm and structural magnetic resonance imaging to explore the
brain structural basis of individual difference of emotional processing efficiency. In the visual search experiment, we
asked the subjects to search for an emotional (a happy or fearful face) face or a target gender (a neutral face). Two-way
(set sizextarget type) repeated measure analysis of RTs were done respective to happy and fearful face and their
corresponding face gender search. We found significant interaction of set size and target type for both of them, and the
main effects of set size and target type were significant as well. For further analysis, we compare the search slopes of
emotional face and face gender search, and found that every subject showed a shallower search function for emotional
face search than face gender search, indicating a stable emotional face advantage. Happy and fearful face advantage
indexes were calculated for each subject. We then collected structural MRI images of each subject. Then we used
multiple regression analysis to explore the correlation between the emotional face advantage indexes and the brain gray
matter volume. We found that both the processing advantages of happy and fearful face were significantly correlated with
gray matter volume of brain regionsin the right posterior cingulate cortex and the left superior parietal lobe. The GMV in
the left superior parietal lobe was positively correlated with the emotional face advantage indexes while the GMV in the
right posterior cingulate cortex was negatively correlated with them. Previous studies found that superior parietal lobe
was involved in attentional shift for different targets, larger GMV of this region might indicate better ability to search a
certain target. Posterior cingulate cortex was widely found to participate in the interaction of emotion regulation and
memory arousal. It was also an important part in the target-negative network and showed decreased activation in
attention-related task, which was consistent with the results in the present study. In addition to these common aress, there
were brain areas that only showed correlation with one of the emotional face advantage index. In the fearful face
advantage analysis, left temporal gyrus and |eft posterior cingulate cortex were also significantly correlated with fearful
face advantage index. In the happy face advantage analysis, right superior parietal lobe was found to be significantly
correlated with happy face advantage index. These results indicated that different emotional face processing included
different composition. These results showed that regardiess of different composition of different emotional face
processing, individual difference for different emotional face processing might have acommon brain structural basis.

emotional face processing, visual search, voxel-based morphometry analysis, gray matter volume, right posterior
cingulate cortex, left superior parietal lobe
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