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Abstract

Study on Prediction of Motor Learning Ability Using Brain

Images before Skill Acquisition

Aya Yokota

Humans can acquire various motor skills by motor learning such as practices and
experiences. If we can predict individual’s abilities in advance, it may lead to more
efficient motor learning. Since various brain regions are involved in motor learning,
it is thought that the brain state before skill acquisition can predict an individual’s
motor learning ability. This has already been examined in several previous studies.
However, these are not enough investigated in the whole brain. Therefore, in this study,
I examined brain regions related to motor learning ability in term of brain activity and
structure using MRI.

In this study, I first experimented using the reaching task, and then using the jug-
gling task to find out the differences of the motor learning tasks. I conducted three types
of analysis: resting state brain activity analysis (ALFF: Amplitude of Low-Frequency
Function), functional connectivity analysis (ROI-to-ROI/Seed-to-Voxel) and brain mor-
phology analysis (VBM).

The result of VBM about the reaching task demonstrated that a significant positive
correlation was observed between rateV (dividing the last three average minus the first
three average by the first three average), and the precuneus which is said to be related
to the representation of the spatial coordinates the target point in reaching task. The

results of ALFF about the juggling task demonstrated that a significant positive correla-
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tion was observed between Sum (number of successful catches for all trials) and the rest
state brain activity in the left motor area/the ventral premotor cortex. In addition, the
results of Seed-to-Voxel about the juggling task demonstrated that a significant positive
correlation was observed between Sum and the connection of the V5/MT-SPLI (left
superior parietal lobe; involved in visual information processing) and the cerebellum-
VA (visual associate cortex). However, there was no correlation between Sum and the
volume of gray matter in the results of the VBM about the juggling task.

These results suggest that people with large the gray matter volumes in the pre-
cuneus before the motor learning are able to learn more about the force filed in the
reaching task, and people with large the rest state brain activity in the left motor
area/the ventral premotor cortex and the functional connectivity in the V5/MT-SPLI
and the cerebellum-VA before the motor learning are able to learn more about the jug-
gling task. This could mean the motor learning abilities on the juggling task can predict
using the activity and connectivity in the regions about visual processing before acquir-
ing skill. From the comparison the past study [1] and this study, whether it is possible
to predict learning ability using gray matter volumes before acquiring skill depends on
content of the motor learning task. The difference in motions between the reaching task
and the juggling task may have affected the relationship between the performance of
the task and the brain. In ball sports as well as the juggling task, the brain function

mainly visual processing would affect individual differences on motor learning.

key words MRI, motor learning, resting-state brain activity, functional connectiv-

ity, VBM, reaching task, juggling
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Segment
Data
.Channel ..Volumes MG (T1 5R3AEISR)

..Bias regularisation
..Bias FWHM

..Save Bias Corrected

light regularisation
60mm cutoff

Save Field and Corrected

Tissues (c3-c6 &%)

.Tissues

.Tissues

.. Tissue probability map

..Num. Gaussians

..Native Tissue

..Wraped Tissue

.. Tissue probability map

..Num. Gaussians

..Native Tissue

spm12\TPM \TPM.nii, 1
1

Native + Dartel imported
None

spm12\TPM \TPM.nii, 2
1

Native 4+ Dartel imported

Wrapping & MRF

.MRF Parameter 1
.Clean Up Light Clean
.Wrapping Regularisation 1X5 double

.Affine Regularisation

EAST Asian brains

*1 http://www.nemotos.net /scripts/acpc_coreg.m
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EWVIHEBREROMBESDEDOFEICKD, MBEHIER (MNI ZHAD) F8l, v xX
T—>ay, FEtERLE (K3.5).

3.4: PREERE B 3.5: HTALEREE O K B A I ] R

WHEROIKAE  HEOMBEAEDLED DI, HHREH OGO IEREZ#ED RS Z
ETIERTOD T FL— MEGRE LTHERT 5. £, ARICRAUGOREL RNy
BfRZER L, 7> 7L — bEGRE & HIT, BEEIEEICEHT%. DARTEL ORGE
¥, SPM — Tools — Dartel Tools — Run Dartel (create Templates) Z{EH L, % 3.5 ®

WD NRTX—REGEL Tz,

7 3.5: FEBIER DRIE

Run Dartel (create Templates)

Images
Jmages rcl

JImages rc2

Setting
TRTT 7 4L bRE

SRS R EZ VAN NE VA VWS X SIZERD D, 25 LEEVEZID R\ S
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3.5 MRNTITIE | B

ZCHEANB OO =012, PRI X - THEA O KESR (&) %[RRI
MEEOEZ T UM 2T 7. BEZEIEEIC X 2 BESHEOZ(LZE R L T, FHELIC
Fo TN B o IENEZHEIHET T 272D DU EZEY 2L —> 3 Y TiTo /. R
FIREE L~ Y 2 L — a Y ~FiE{klE, SPM — Tools — Dartel Tools — Normalise to

MNI Space ZfEH L, #£3.6 D@D T X —XEBHKELT-.

3 3.6: MNI ZERIAN\ DFEHE(L DERE

Normalize to MINI Space

Dartel Template Template_6.nii
Select according to
.Many Subjects .Flow fields A GHIE (24 files)
..Images
...Images PREE RS (24 files)
Voxel sizes [NaN NaN NaN]
Bounding box [NaN NaN NaN; NaN NaN NaN]
Preserve Preserve Amount(”modulation”)
Gaussian FWHM 888

CO—EHOPUHIC Lo T, HABOERIEKTE 2 X5 RIKHERBEOFEINTONT.
VBM TOBEBOEHIZ, k- TELNEEEIESHE GR7ELVHE) Z8TED

Wb, 3.5.1 MORNTCIE DM R i L 7K E B REEE S (53.5) %M L.

WAEREREN FLEEEHREONME L BE T 2 KHEAHE 2z RO ZHE ST 272912,
BTALEREE D JK B ME H 5 & 5% 3.2 O FHEfEHE TRl L 7= 2 EEhERE O s 2z I H L
T, KHEARHE FEEHRE BT 2 WG 0EEE L OB 21To7% (p < 0.001
uncorrected at voxel level, p < 0.05 uncorrected at cluster level) .

ZOB, HBROERDKRZ LMK 5T 7 — 25 T70I12, Making > —LRy 7
22 (LT, ALK ERMEE G S RS R oG (7> 7L — Mg

*2 G.Ridgway 1 & 2¥55E 71 25 4 (http://wwwO.cs.ucl.ac.uk/staff/g.ridgway /masking)
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3.6 MG MRS S

HLIZLEYAZEGEERL .

3.6 R HESER
3.6.1 PAcREREMR

et OFEER, FEEHHE O NE rateV & AEZMHBENFE® 2 IKHEBREZ & DIKNHHI
MIFFEL 72 (p < 0.001 uncorrected at voxel level and p < 0.05 uncorrected at cluster
level) (£ 3.7).

7 3.7: VBM @t DR

iz Contrast = y z I AE K T  p—uncorr

rateV Positive -2 -57 15  FEAEGEE  4.83 0.021
aveMax  Negative 24 -84 -33 7N 5.69 0.010
difMaxMin Positive 36 -24 44 AUDEE 5.44 0.047
aveFin Positive -6 -72 36 #ZEIEE 5.61 0.026
-17 66 15 4.50 0.006

difFinSt Positive -17 77 21 FEER 6.51 0.000

3.6 D@D, rateV EFTHER E ORICKICHERERIEOHEEDEED Sz (p < 0.001

uncorrected at voxel level and p = 0.021 uncorrected at cluster level) .

0.75
0.70 1
0.65 A
0.60 -
0.551

0.501 L]

0.454 b

responsed at [-2, -57, 151

0.40

0.35

0 1 2 3 1 5 6
rateV

(a) AR & L7 AR (b) &2 LATOESHE rateV & ORIBBIK
3.6: VBM T DFER © (-2, -57, 15) DIJKHAEAEME L rateV £ DFHB
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3.7 BE

3.7 EE

NIGERE T COFEROEEENE I UIABEE VT, MR 21T - 28R, Eo
HEIDRD ST Z e b, HABERRTORATIO K HEABEAREVWANIZY, FEEDH
BICBIT 2152 XD Z P TEL IR INT. Fiz, BRI B AR o 225 B
BORBICHEE L T2 HBTH 5 (7). FEES) T EHEHSOEN, PEEZ:, HEB
EORE, HEEFES, FELPFE Vo HOMMEKTITo T3, HEFEHRE LTA
&z BiEt R O E SR LD TRHIN TV S 7280, EEOET O/ DIEESR
DEBHBRETH D, BEEZHDE LRPEER, FHR2HOE LREERR E Bk HigH
R OBFRERTEMPBEEICEHIN TS 8. 2o e»s, FEEE O H M N D2E
FEERRR B 15 D EE RIS E T 2N D2 e EZ BN 5.
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C

2% 2

\lud

4.1 SRHEREDEST

SR 1 OFEEFFEICE T 2 MA ORIRZ I X, HIOEEFEREZ V7RO 5
BRCHAE L. EEEERELHICRET 212H7D, LT XS LHEMERE L L
T, ¥ 7V rHRE e EE R EREICHE L.

o FEHEFFE & x5 EH R L OWETDH 2
o EFFE DOAERHIIN AR TH %
o FEBREIMAEDNALNPTVWEEZHND

2

EEENRE & B2 2 EHREZ D ORETH 2 Z e 2L L3, EHEIFEREDE

K o CHEPAEREN O FHNCEE S 2 MEEAZE T 2 D TR BRVWPR L EZ O TH
5. FIEEBEREIIHTT W2 B0 SRR EEIC X 22 ETH o2, —HT, v TV
JHREIZEXTH D, HOEHOHKROEZ L VOB = DM ); %% 8 L 7 EF O FEE D B
B EDEMBZESEETH L0, FEEHRE ZRELZIEHRMEZ o T0WIEEX
5. ke, EHEEOMREZARA-NZF vy FTELPTE TRV THEIL, LK

Bz Tx3%.
4.2 HERE

REFRICIX, AFEDOFEDIH (BH284, w16 %) Sl (EER1LICSML:
DEIPIIEBL TR . WEREFIZHER 77—~ BEHFICET 2747 — ) 12|
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4.2 WERE

EHELTBD, aflEhrodx ) YRR TH S Z e 2R L. AERIZ, MRIEEBED
FEERFEPEANEROMD iz & o TEBROHHZITY, HREDFED LTEML .

4.2.1 FEg7>7—*hF
=7 v — P CRMTFIRET 3 NADER R E L.

o EEDEENERREICEE T 2 H M
o V¥ ) VT DIEERIEE IS A EM
o FllXF 2R3 2 ERT

WA OEEHFEERIEICE S 2 EM T, 1 FUALOREEDN D 2 X v ALHRHEED G
BN DOWT/NERE, HEERR, @R, RS DT, RBERLEE e 2 oI OWTOERM %
IR TIT o 7.

D 7V ¥ 7 ORI ICHT 2 EM T, HEEE N EE T 2 % TSN EOH
PP TERVWKSICT 2720, Ix 7)) 7PN OEELHESD SO TREEEZEDOEMZ
7o 7.

MEFICET2EBMTE, =74 YNFMEFTXE 9] BB 17T HOMETREHT
ZFEEBELTH Lo, HD 1~10 BHOBEET MTbRW (To/kZ iR, &
BELZDDODND - 5581, 11~17 ZHHOEMOEIZEZFAL THEFOHBIZIT- /.
BN BATEEORD S AFORE (R) t AFOFE (L) 2Kk, (4.1) RicHyT
X TEBERE DFHIFER (Laterarity Quotient: L.Q.) ZHH L 7.

L=(02bEF2Md) X2+ (FATEFTZMES) + (M7 S)
R=(0ob6F2M5) X2+ (RFATETZMED) + (M7 D)

(R—L)

ALQ.:]OO*U%+L)

(4.1)
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4.3 HEBFEE

L.Q. 3AEMZ IR 21FE-100 1<, GRIZFICRmA1ZE 100 1OWEZES. RERT
&, LQ. 2370 Eogaxt AR & LTHEL .

4.3 REBREE

MR DR I21E 3T MRI & (MAGNETOM Prisma, SIEMENS #1) | &S5 3%
MO Y 7)) VAR ERZEBD 2 O00FR— L Z2HHLE (K4.1) . vV 7R—L
BT ETHR LR T VWIS H2BEOEXLDD, FOUOLKKINEFLZARETXDHDEHAE
L7-.

(a) MRI 38 (b) V% 7V ¥ ZRAR—1L
4.1: EBR2 CHEH L -FEREE

4.4 EEHE
4.4.1 BHERORE

IR UM BRIE, AEREmE &R & ISR (3 20T T1 HER) TH 5. HAEEIBRIX
FER 1 L [FIkR, RERINEEIORGRZITo 7. RIZ L RRENEGRD 55, 1~4 B ZHET
AFy L, RO OHEREZDROMHTICHEM L7, HAEER & MEERD Z e Dk
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4.4 SEBRHTE

BoR7—X=21FF (R4.1) O@EHTH 3.

K 4.1: HEBRORE F X —&

IHHE HREESR BEE
Repetition Time (ms) 2500 2400
Echo Time (ms) 30 2.32
Total scans 244

Matrix 64 x 64 240 x 256
Number of slices 40 176

flip angle (deg) 80 9
voxel (mm) 3.3%x33%3.3 | 1.0x1.0%1.0
thickness (mm) 3.2 0.9
Slice order ascending ascending

4.4.2

FhR 2 OFEEEEREIIY vy )
xF (FF) CKXAEICHBL (BEE» S R THEEEID) 8523 2RI %27 v %

EL7 (X4.2).

W

EHFERE: v I I T

]

Ay

;!!.!I

HEETHW., ZOFETIE, 2 200KR—1LEF

4.2: 2 R=NT ¥ 7Y T

REIEAR—ADED 20, BELIEFE2F TR 1IAITE L. K43 D XS5, HFIC2
DDOR—NEFHEST-RE (D) 26, 2200R—AEZXHIHTF T, Frv 572 (Q).
BT, FHDOR—AZ2HET ETBHICH 5 —HDOR—LEFrvyF LESHAD (), A—
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4.5 T x 7V ¥ 7 EED EERH

LEHL LI5S (D) kB LT 1RTEKb 3.

)

X4.3: v V7D 1RTA A=Y

ARl DI 19 B RAENE 2 5 3 B3R L Th 65t 250 T2 L 7. KT DE
FRIC & 2 IR T 28205 2 7200, RRAESFEMER G 10 28R 24812 3 rRl ok %
AT, EBREIREORER U THATOE R F vy FRZRCE L7z, ERERICIGERES
DR F i L-BEZ A L, SREROGERZ MR L .

4.5 v JV) 27 RED IR

1|

Dx 7)Y IREORER, SHEHREE2R-—AY Yy FY I ERERL, FoRERICE
D7 (X 4.4) .

Tx 7Y ¥ IREDRER D O BERE OIRERAEE ER L . ARERGEE, BT X vy
FREINEE S 2, FHEiFERR Sum THEEEZRD R (R4.2) . 2L, #8E 1 HOE
fiti U 72 5T [ 8008 248 BT CTH o 77, #BRE T 2Tz 248 A7 12Hi— L CHLHE
L7.
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4.5 T x 7V v 7B RGERH

B ¢ 4 A OBl

B ¢ 4 AT S AMSTEIR

I \ w
0 - N || ‘ H\w |¥ il
n ﬂ\ww (v\ll\))"Ner
(R thd I\M.m MJ‘ﬁHA
Ji WUN”J§u”m mpﬂMd|kﬂhw i Mwbw le

|

——

\A

T
(a) BT TOF vy FHRIEL

1400

1200

1000

800

600

400

200

HITH
(b) &TECTORIF vv FRIHK

M 4.4: BHEHEDS ¥ 7V TERETDF vy F I DEEF
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4.6 RNTITIE | RERR IR AR 5

R 4.2: T x 7Y ¥ 7 HED KA D FHEE

P
Sum | SR (248 1T) OF vo FHORG

4.6 fRWGE | Rk e ER

AEHETS A O LEF NI AE IR 2 (EH L C, BAEEIR OREER G 2 & v 7Y ¥ 73 D
A

4.6.1 LEREFREENEEAR

T 7 2 7 ERE DR & B S B HER TR B 2 b DM E AT 5 912, ALFF
W KB TERIMEEN 21T o 7. IMICERLZY 7 b0 273 TO@EY TH 5.

o LAY 7 D27
— MATLAB 2018b
— SPMS8 (HiLET D AfHEH)
— REST v1.8*!
— DPABI v1.2*2

— SPM12

W EEERORILIE LHRINITEN 2 RS 5 7210, HAEMIERZ b 12 fALFF (frac-
tional ALFF) #i#%, 512 mfALFF (mean-fractional-ALFF) BEif§z{Ep L7, fALFF
H{RIFA5 AR 27 2L DRI E S & RFPRBTROESBE D2 KL 72 6 DT
H5. THUTE-T, MADOLRHRHTE T 2 METEBIOREZFHIi L 7z. DPARSF Tl
%% 4.3 O D ITRGE L THILEE 21T > 7z.

*1 SPM8 O toolbox (https://www.nitrc.org/projects/rest/)
*2 SPM8 @<y o — (http://rfmri.org/dpabi)
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4.6 RNTITIE | RERR IR AR 5

% 4.3: DPARSF O&%E

Template Parameters Calculate in MNT Space (urap by DARTEL)

Time Points 240

TR (s) 3.0

Slice Timing on

Slice Number 40

Slice Order  [1:1:40]

Reference Slice 40
Realign on

Reorient Fun*  off
AutoMask off

Crop T1 off
Reorient T1*  off
Bet off

T1 Coreg to Fun on
Segment  off
New Segment + DARTEL on
Affine Regularisation in Segmentation East Asian
Nuisance Covariates Regression on
Head Motion model Friston 24
Normlize Normalize by DARTEL
Normlizeing > Voxel Size [3 3 3]
Smooth by DARTEL on
Smothing > FWHM [6 6 6]
Define ROI AAL atlas
Starting Directory Name Fun Img

WAEESRRT > v 7V O IREONIE L BT 2 LRI E) T b OINMEI T 5 729
12, mfALFF Efre 2 » 7)) ¥ ZFED MG Sum ZHEH LT, eSS > v 270 &~
A D & v OB 21T -7z (p < 0.001 uncorrected at voxel level and p < 0.05

uncorrected at cluster level) .
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4.6 RNTITIE | RERR IR AR 5

4.6.2 MEEERVS SRR

X7 IIEORAE L BE T SRS & 2 b DN Z A T 5 72912, ROI-to-
ROI/Seed-to-Vexel IZ & 2 HRERVAS SIENT 21T o 7. BATMICEEAL72Y 7 b v = 713 T O
DTH%. CONN TlZ, IMtaEEIROFTILIE, REMASSIEDFR, REBE D —HE DL
HEiTo 7.

o fHLAZY 7Y =7
— MATLAB 2018b
— SPM12

— CONN*3

BWSEEERORUIE/FESMEDFE BN ST 2 T 2 72012, JKEE OMRETEE)
HRDESZED H U7 rs-fMRI 2 % £ 12, ROI (B3O AL %7213 Seed ([EERER)
EER T N OREERMEE ORI EIA2 SR SEZ R L L. AREBRTIX, KikE /DK
DREEHET 2720, BN ROBOEKE LT, 132 0L 7% atlas $XTZMHHALE

(M 4.5, £4.4).

(a) AMHImHE

4.5: atlas D5 E|

*3 SPM12 @ toolbox (https://www.nitrc.org/projects/conn)
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4.6 RNTITIE | RERR IR AR 5

Seed 121,

7 4.4: atlas Df

atlas

FO Frontal Operculum Cortex

OFusC Occipital Fusiform Cortex

TOFusC Temporal Occipital Fusiform Cortex

Ver 10 Vermis 10 (Cerebellum)

pSMG Supramarginal Gyrus, posterior division
aMTG Middle Temporal Gyrus, anferior division
pMTG Middle Temporal Gyrus, posterior division

HEENP Z AUTHE S SRR DORRREZ & DINTEIED S ¥ 77V ¥ R E O AR IC

HELTWD EEZ, —XKEFH 7 C OEIEBPHRERZRE L (R 4.5).

# 4.5: L7z Seed D—&

Seed

iLOC Lateral Occipital Cortex, inferior division
Cereb Cerebellum

SCC Supracalcarine Cortex

FP Frontal Pole

SFG Superior Frontal Gyrus

Cuneal Cuneal

toMTG Middle Temporal Gyrus, temporooccipital part
MidFG Middle Frontal Gyrus

IFG tri Inferior Frontal Gyrus, pars triangularis
IFG oper  Inferior Frontal Gyrus, pars opercularis
PreCG Precentral Gyrus

PosCG Postcentral Gyrus

SPL Superior Parietal Lobule

aSMG Supramarginal Gyrus, anterior division
pSMG Supramarginal Gyrus, posterior division
AG Angular Gyrus

Precuneus Precuneus Cortex

SMA Juxtapositional Lobule Cortex -formerly Supplementary Motor Cortex
AC Cingulate Gyrus, anterior division

PC Cingulate Gyrus, posterior division
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4.6 RNTITIE | RERR IR AR 5

R Z DR DENT CRIfRD A S 7z Seed ¥ LT, HEBIAIHICES T2 V5/MT AL DMK
TR TH % ILOC, EFELRANCEE T 2/ K (Cereb) AdHo7: (K4.6) .

(a) V5/MT (GLOC) (b) /M (Cereb)
4.6: REERTHE L7z Seed

BWERE OGS EEZ BT 572912 first-level Analysis Tl, U TDHEDIT T X =& %
BREL T ZIT 5 7.

e Analysis type
— functional connectivity (weighted GLM)
— ROI-to-ROI and Seed-to-Voxel analyses
e Analysis options
— correlations (bivariate)

— no weighting

WAEBRRT v 7V REOMAE & BE T 2 AEA & 2 b DINEI 2 E T 5 720
12, V5/MT £7:13/MK e OBENREHEE O v 7'V ¥ ZHEORAE Sum ZHHL T, %
RENEE LYY 7)) v 7HEO R OB 21T-72 (p = 0.001, CFT/CDT*4;
p < 0.05, FDR corrected) . FHEHfENT D Z X —ZIZLL T D@D ITE L 7.

e Subject effects
— All Subjects

— Sum

*4 Cluster Fornming Threshold / Cluster Defining Threshold
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4.7 FRNTTIE B

e Between-subjects contrast
01
— Simple main effect of Sum
e Conditions
— rest
e Between-conditions contrast
-1

— Effect of rest

4.7 fEWAAE  RESER
4.7.1 BFCREREMR

FEEFRE C oS EERIC BT 2 @t (3.5 Hi) & [FERIC VBM THEREMT % S
L, EEESHOKEEBRRE O v 7)) ¥ Z3REDBHE D BE 2 2 L 7-.

WAEREMET KEHEAEE Yy 7V v VHEOSHE Sum ZEH LT, KEHEAEL Y v 7
) > JHE DR & OHEBEENT 21T o7 (p < 0.001 uncorrected at voxel level, p < 0.05

uncorrected at cluster level) .

4.8 #ER  ZEREFIMIEEEEIR
4.8.1 LEREFEENEEAR

ALFF i X 2o R, AERMHEIRD 5 2 MEEATFE L (p = 0.001,
CFT/CDT; p < 0.05, FWE corrected) (3 4.6) .
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4.8 MEHR 1 ZEHR I AE {5

% 4.6: ALFF @t ofts

Contrust =« vy 2 b AE IR T pFWE R

Positive  -60 -9 18 EENEY/MEALHEEIFTE  4.99 0.011 0.581
=57 -3 27 3.92
-51 -9 18 3.82

Positive -39 -30 12 T {5 ] 4.53 0.025 0.543
-4 -24 12 3.14

Sum ¢ EHEENE EAEFHRTT  OMICERER EOHBERRD 5 (R = 0.58;

p = 0.011, FWE corrected) (X 4.7) .

1.15

1.10 1

1.05 1

1.00 1

0.95 1

responsed at [-60, -9, 18]

0.90

T T T T T T T
0 200 400 600 800 1000 1200 1400
sum

(a) HHREASEESD & 7=l REIs (b) K2 LA TOESHE Sum ¥ DRI
4.7: ALFF fEMTOFER © (-60, -9, 18) DOLEFIMIEH & Sum & OAHES

4.8.2 HEEERFS SRR

ROI-to-ROI 12 K 2 @Mt OFER, v 7V ¥ VHEO A Sum & HEZMEANED 1
B BERERAS S DFAE L7 (R 4.7) .
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4.8 MEHR 1 ZEHR I AE {5

% 4.7: ROI-to-ROI AT DAt

Analysis Unit T(49) p-FDR
toMTG (L)  FO (L) 408 0.0220
Cereb 1 (L) OFusC (L) 4.89  0.0015

TOFusC (L)  3.86  0.0220

Ver 10 Cereb 7 (L) 4.10  0.0200

Putamen (R) pSMG (R)

SCC(L) aMTG (L)  3.86  0.0322
pMTG (L) 3.73  0.0322

Seed-to-Voxel 12 X 2T OFER, Pv 27V V7B ORME Sum L HEERMEEIGED S
NDEENREEDTFIE LTz (3R 4.8) .

7% 4.8: Seet-to-Voxel f@tr OFER

Voxel

Seed N Y . L/R
iLOC (L) | -24 -60 48 L
Cereb 1 -28  -74 -12 L
20 -4 -6 R
FP (L) -12 -74 26 L
Cuneeal (L) | 2 -64 34 R
24 -72 -30 R
-60 -60 34 L
-14 54 -12 L
SFG (L) -36  -76 28 L
SCC (L) -14  -52 38 L
-64 -24 -16 L
-6 56 -14 L
R

toMTG (L) | 54 -46 22

Seed % V5/MT DMEIBUCERE L 7B LEETR/NE & OFiE13 Sum & AREIRIEDHE

MR sz (R =0.58; p=0.003, FWE corrected) (X 4.8) .
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10

0.8 1

0.6 1

0.4

responsed at [-24, -60, 48]
(=]
[ ;8]

0 200 400 600 800 1000 1200 1400
Sum

(a) HEBIASTRD & 7 BEIS, (b) B2 LA TOREEME Sum ¥ OHIBEG

4.8: Seed-to-Voxel T DAER 1 (-24, -60, 48) DOIERERVFESME L Sum & DOAHEY

%7z, Seed Z/NMICEIE L -BROMFEEEE & OfE 513 Sum & AERIEDOHEBDER®D &

N7z (R=0.6; p < 0.0005, FWE corrected) (X 4.9-4.10) .

081 °

0.6 1

0.4 1

responsed at [-28, -74, -12]

0 200 400 600 800 1000 1200 1400
Sum

(a) HEBEDSERD &7 AR (b) K7L TOEEME Sum ¥ OHRRG

4.9: Seed-to-Voxel ittt DFER © (-28, -74, -12) DOHERERARESME L Sum & OAHES
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responsed at [20, -74, -6]

0 200 400 600 800 1000 1200 1400
Sum

(a) AT &7 BRI, (b) K7 LA TOEEEY Sum ¥ ORI
4.10: Seed-to-Voxel fEHTDFER © (20, -74, -6) DOHEBENFESME Y Sum & DFHEE

4.9 HR @ HBEER
4.9.1 PRACREREAR

A 1 (5 & BB ERRE O i 2 Fl W7z VBM BT OFER, ¥ v 7'V ¥ O iES
I Sum & HEICEHET 2 IKHEREZ D DMEIEA SN2 o7 (p > 0.05 uncorrected

at cluster level) .

4.10 ¥

PVx 7)Y IOERBERRTIEE L f o 758, RS HT O LERIMIEE) & EOFHR]
DERD I Z s, FEENE,ERES T O ZERIMEEIS K ZVAIRY, 2 K-
¥ VIR IDZLFETEL e IRBI N £, BEABESRITE IIE R SR
DWIEFNCRI#E T 25T H 2 Z e h o, HEBRICED GEENCRE T 2 MR O EE)
M X 7)) v TREDEEBICHET L EZOND.

[FRRIC, TREMEISRTDFERERRE S T b IEOMBIM D b2 ¥ 6, £ V5/MT - |k
SHTE/NEE /NN - HHEATF OB EDPTHOANIZY, 2RI v 7)) U 7% XD 2L EHT
X3RNz £ VS/MTIGESICEE T 2 BmTH D, Vv 2 v 7HERKIC
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4.10 BH

KBRS R T 2 2 8 [10] PEIN TN,

X 51, /MEBET O X HIFH ORI X o GEEIYEICES L TED, HEICHET
B GARKERICHEboTWS. ZhoDZ s, HRHRLIEIZEEE 3 2 M
E ORBERIFE DY v 7Y v VHREOYEEICHRLTVWE e EZ NS, Vv 7Y VIR
R D AR & IR INTEE), FERERIRS S OREE D &, AR OMIEEIN 52 v 7' v 7]
BOAEZ THITE % Z e hinah.

P 7 VT DEERDIERE L KEEER T O K HE A L ORICHERMHBEED S
MolzZeh b, FEEEIOMEED, ST ¥ 7)) Y HEOREIETHTERvwZ e d
RN,
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EHE

e 5%

R DL TLEHRRE TS U 72 IR REEI 5 & BEEFHREOBEICOWT, FEOMER
WD 2 Ay b7 — 2 2T 2 TRIBEEFERS X OHIREIOET), EEBDZRITRH
B5-3 2 KIMES ALK, A 2 W o oS &0 B EB RS IC B 3 o P E &
BTS2 ER L (1. BMISEoBEIcoWT, SEESREL Oy 2 v U
Cottic kb, SRAEIZEID 2 B O TEECRRERAS G0 E &I
7y VHREORETH B Z e BRI .

IR DWW T, EIEEEN S TR O K A E AR RERE I BT 5 2 L 2R
SN—HT, V¥V RETITRERBICEE T 2 KAEABIA SN Lo 7. &
DZrhs, EHFIOKAERED S ZDROEE L EHREDOKEE FRIATRETH 20 S
P, FEARTE M eEZ NS, FHCEEEEZRED X 5 1 HMEE)IZ Y, #
FNIGEFRITICE D 2 HEEOIEE P HIE D 2D, HEEIEHREN DD H % AlREHEDN
H5.
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