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Abstract

According to World Health Organization, mental disorders including major
depressive disorder (DP), bipolar disorder (BP) and schizophrenia (SZ) rank among
the most debilitating illnesses worldwide, causing disability and early death. There
are substantial clinical studies on neurobiochemistry and social psychology to
explore pathological mechanisms of DP, BP and SZ over decades. However, their
pathogenesises are still unclear. Current studies report that these three illnesses have
the common risk genes, clinical symptoms, altered brain regions and blood
cytockine network. Meanwhile, in clinical practice there is a high rate of
misdiagnosis among them, which is majorly caused by heterogeneity of these
disorders.

From static cross-section network and dynamic longitudinal network change of
TMS intervention, we have performed three jobs. In the study on static cross-section
networks, in terms of the patients with DP, BP and SZ, we have conducted two
specific jobs. 1) The altered pattern of white matter networks in patients with
DP, BP and SZ using supervised learning method. We hope through this job can
find brain structural different patterns among these disorders. The results showed
that the averaged precision of classifying DP, BP and SZ reached at least 83%,
implying that these patients with the different disorders could well distinguished
from each other. Further analysis of different structural patterns detected that the
most discriminative features between these disorders anchored within the
frontal-parietal network (FPN). Moreover, in the point view of network interaction,
the difference between the patients with mood disorder (i.e., DP and BP) also

located in the information interaction between FPN and dorsal attention network
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(DAN), while the difference between mood disorder patients and SZ patients were
also within the interaction between FPN and DAN, as well as default mode network.
These findings suggests that FPN is the common differential network among these
disorders, which highlights the importance of FPN in the pathological mechanism of
the diseases. In future, the FPN may become a potential crucial target in the study of
mental disorder both on basis and clinic.

2) The altered pattern of white matter networks in patients with DP, BP
and SZ using unsupervised learning method. We aim to find some homogeneous
sub-clusters with the characteristics of common features (i.e., clinical features and
behaviors) or special aberrant circuitries. Without considering diagnosed labels, we
used subjective data, brain white matter structural connections, to detect subtypes of
these three disorders. Specifically, our key idea is that first find the different patterns
between the patient and the healthy, then employ two clustering methods, including
clustering by density peaks (CDP) and single-cell interpretation via multi-kernel
learning (SIMLR), to cluster and expect different sub-clusters are with different
disrupted patterns. Finally, we get 5 and 7 sub-clusters (for CDP and SIMLR,
respectively). However, the explanation of these sub-clusters are limited to our
current data. When accumulating rich data, we can go on this study because of its
extraordinary meaning .

In the study on dynamic longitudinal network change of TMS intervention, in
terms of the patients with treatment resistant depression (TRD), we have performed
the third job of this article. 3) Modulation of 21-brainnetome atlas neuronal
networks by rTMS (21-rTMS) for TRD: reconfiguration of brain white matter
community. This work investigated the response change of brain white matter

networks and behaviors in TRD patients after they received 21-rTMS treatment. We

VI
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proposed two questions. First, did the structural networks of these patients
reconfigure after they experienced 21-rTMS treatment? If so, what change had done?
Our secondary question was whether changes in the modular configuration were
associated with treatment response. Thus, we utilized permutation network tests and
find the significant differences on global modular structures among the healthy
controls and the TRD patients before and after treatment, which suggested that the
modules of the patients had been reconfigured after the treatment. We further
rigorously assessed which brain nodes drove the global reconfiguration. Depression
is a disease with high heterogeneity, and the treatment response of each depression
patient varies significantly from each other. Therefore, we regrouped the patients in
depending on their treatment responses, namely response group and non-response
group. In response group, modular reconfiguration regions mainly involves the key
nodes of cognitive-emotional processing circuitry (i.e., dorsolateral prefrontal cortex,
ventromedial prefrontal cortex, insular, hippocampus, anterior cingulate cortex, and
dorsal striatum) in TRD patients after 21-rTMS treatment, and the patients at
post-treatment state show no significant difference in modular structure from
controls. These findings suggested that the reconfiguration of key regions in
cognitive-emotional circuitry may be a outcome of compensatory mechanism in
order to modulate and integrate the different regions' information, and thus alleviate
severity of diseases. In addition, the modular mobility in the left rostral part of
hippocampus (rHIP) was significant negatively related to the reduction ratio of
17-HAMD score. Meanwhile, we find that the hub change pattern of this region is
accordant with this clinical correlation. This finding imply that the modular
structure change of the left rHIP may be an potential sensitivity indicator of

treatment effect of 21-rTMS treatment in TRD patients.
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REHESG R LM, BT (SR 90 #5EF DP vs. SZ (193 85
1. 3. 1. 1 FEAREEFENLEE IR B stop U B X 40 2R ERE K 52
M)

TEE stop AT, WATBEHIES /> T — AL, FEuf T /025 K
stop ZECHUE Jy 90 B, KB eE . Wtk, FRATH 90 AR o Fe stk RE
SO 1 — U . RIS E T BE S5 90 AEXHEZE ) 40 VE A 5 — IREUE . 1XH¥: stop
ZHUE 7> 7 & 40 F1 90, 7EBE 73 A b, FAiT7mkH 500 #KF1 5000 XA
AR . ZFENDNSEILH 4 RAFRRAGIEA. £ 1.2 BoR T ARSI
BT, DPvs. SZ 3Ky h-F 0 B RE . AR XS EAE AR K
WEEN T, RG22 BRERFIFARNRAA . AT S XS4
(R B X 7 RARPERE I FE IR TC T

R 12 AAZHE (FEARBEHLE 738N stop ZH0 X 70 KL RER M

B k¥ Stop 2% T RERE
500 40 0.163
500 90 0.165
5000 40 0.166
5000 90 0.166

1. 3. 1. 2 BEARBEBEHLES 20 VR BN stop 250 15 B %o i BRURE 90 1B )
A

FEAG BIREAERREALES 73 UCEORT stop 2K i) B EL X 0 SR A M RE IS L5



S5 1 E FE TR OO B SOSURI A AE AR 1 7 ZROAE S8 I 3 0T 19X 2% A5 500 A

A THE— RS b Z 2O R BURE 0 A B2 . K 1.3 ] DU AR A 4R B
HUBS 73RBS e BURFAE AR AR A SR L. AN R AR BE LS 20 437K (500 X
vs. 5000 /X, HH[A] stop ZEBCEIEHL T, P BIRFAE S A AT 4 23 A5 VG LA 50
PEA: stop = 40 IHAH P 0.89 (p=0), stop =90 KAy 0.89 (p=0). M
FARMESE R W, A FIREASERIALES 73 BT 16 58 FFAE ) 70 A RAR — B Uk
MERIR mAR T2 stop ZEMHUEA K, HAUREEHE stop ZHURE &1 & .

WA stop ZEE T, IEBUIRHE S ES W2 A TR H
— R FIREASRREALES 70 BT, AR stop HUE (40 A190) Friss B RFAE
i T ARSG M. AN 1.3 PT B R AR ORYEZ SRR G, BARAEAH A KA A R BE AL BS
THRECT , ANIF) stop ZEUBAE P BURRIE SR = IR RAR K o {ELRT /5 54X stop
BT A3 URFALE 73041 AR G VE R AR 8w, 2092 0.995 (REASEBENLES 73 I HL

45000 F10.993 (FEALEBENLES 737k 5000)

1 . : : : : .
— Stop =90
: = =
5 ——Stop =40
8 08 5
on E‘ 08 ]
;- g
8~ S s
B 05 o
S04 ? 04
8 o
03 %
4 202
02 m“ z
01
I T ’ 05 1 15 2 25 3 35
Feature ID# 10" Feature [D# x10
500 times, stop = 40 and 90 5000 times, stop =40 and 90
r=0995.p=0 g r=0993.p=0

K 1.3 AFRSHOLE (FEABEALES 70 I BOR stop 80 1 BURFAE 73 A ¥ Bl 52 71
T r A p 435I stop ZEEUE 40 A1 90 i, 500 YK (BE# 5000 KO BEMLES /> FEALE AT
EW ISR (50 TT B0 Pearson AH G2 AT AT A1) .
F R e B R AE 73 ) VA s - =B i A E R ) 6 AR 4%
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S5 1 E FE TR OO B SOSURI A AE AR 1 7 ZROAE S8 I 3 0T 19X 2% A5 500 A

FRIATLI A 150, o T FITBAFRATT I8 3k K 2 P B OURE VIS RE ALURS 40 Z0E B 22 AR S
FUSCHR PR A I, X = o g 3 [R) 4 4% 1 X 48 3 B BT 4% - (Frontal-parietal
network, FPND . 5l 73 7% /X 4% ( Dorsal attention network, DAN) . R\ % 4% ( Default
mode network, DMN). A %11 24 AbH o 2% S8 5 5 (Key regions in processing of
cognitive-emotional information, ERN) FIZ i X 4% (Salience network, SN) B+401,
BRIX 5 ANMPIZEAL,  HAR IR T AL (4 W9 28 £E AR Hofl M 2% - (Others network,

Others) o FA143 KLt R AFAE 73 0] & 71X 6 DM N2 . K] 1.4 7T AE
PTG E AR AR o AR AT AR X 6 SRS RO 1T 5 o RasE s RIS FPN R4,

m B LT B 80 ......................................
" SN
G0l 60
TN S G it
e S—— £ so0fn AR i
- Z
ol re— 30 1
a0t T po ] 20 . . 1
10+ i £ 10 % o
2 & o o o*‘s’ b2 & ° L 9“\“ o.:o‘" o ¢ L
500 times, stop = 40 and 90 5000 times, stop =40 and 90

B 1A RFSHOEE FEARBEHLES 73 KR stop S50 F i BURFAE V21 W1 25 43 A7 ) R i

RIS FEAERBEHLES 73 IREORT stop 40U 0 BN 0 IS4 T RE A IURFAIE
v R, FRATT AT BAAS S B R A SR RE A LES 73 OEORT stop S8 B B 4y
FRARMEREAT I RV A2 LAl s . B 20ER, ANF stop ZHUIRUE XS
PTG HURFE SRR K, FCUE R, 2R . 2T I, AT TR Ja 1 Y
=3 RIS RIREA LR RENLES 70 X B i B O 500 IR, stop S4B E VRN T
AL BT HUE .

1.3. 1.3 ANFEDZE s 7Kg
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55 1 F T B ) R SOSURIVAIRE AR 1 20 S5 I8 1 0 ) 28800 A

R L3P T =MAFZLET (B DPvs. BP, DPvs.SZ, BPvs. SZ), 433
HITERER I . W LAE tH =i 5 N 70 AR A B AR L 41X =Moo I P BEAT X 73
FHEEZ ™ DP A1 SZ W2 iR R # L 3 80% LA b, B B EATZ 1A X 4B W]
Z. 1 BP 55 DP 1 BP 55 SZ X P75t T, DP Al SZ 1E & H &5t H IR R #R
AEH A 90%, 1 BP HITRBI A HURAFIAR L (75% A4, KU BP B 5
T-5 DP FI SZ iR, BP 5ILARPIFME 28 B L0 o

13 =ZAAESR T Rk RE

st T nd T
PERR wmEwk o0 wauc o 2T OES
BP vs. SZ 85.5+2.58 0.91+0.02 78.4+4.66 90.1+£3.25
DPvs. SZ 83.6+2.47 0.09+0.02 84.2+3.69 83.0+£3.72
BP vs. DP 85.4+2.58 0.91+0.02 77.8+4.75 90.1+3.19

* T R R T O R KA - ME (R EpRAEZ);

13.2 RHEERA

1.5 2o 1 =R i A 18] die B J3RF AL B 0 A v L ) DA =
Wi I 28 S R B PR T I 2% (1] 1.5A ~ C)o M2 N FH I 2% (7] (1922 HoR R (&
1.5D ~ F), =i i) 5 222 S AE TR0 I 2% AR o ey, Do SR RS J 3 (R
UURHAIVARAE ) 72 5 AE A0 TR 28 P 78 B L 55 IR T 24 )5 B A B s i 58
15 B A ) N R A 8 B S A LA T ) 2% PR 8, % L 5 RO R ] 2%

BRI 2% B)AZ B b (R 45 [A) A8 B 32 BT & 9] 10% L BRI ) .
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Distributions of discriminative features

o a2 @ o @3 e @

ERN 0.00 ®01 0.00 w01 000 ®01

owes @2 @7 000 @4 an e

K 1.5 = 5o 28750 F S B IR E i 3 A i
1.4 18

A TAE 32 BRI &8 57 ST B9 75 A2 4 50U FHISAE 2638 ARG 1 70 E
FBEB) PRI 1 o A 4 22 S A 3o AT DA 3L E I 8 R AL 1 36 T iR AN 1 4 1 9 205
MGG, S AE R B R IX =R Aom S B AR I BT A B2 A X 3, HE
Hh SOURE 175 13K R RS AFEOAS A4  ZRE S8 7 T 11 25 TE 0 U1 381 3] 85.5%, XUAH 175 Jak it
B A B A HVRISAE 5 18] )P 2 IE AR I 5 09 85.49%, AR PRI AE ATUAR e 70 RE &
B TR AT IE AR ON 83.6%.  HIIC T-1X =Ahacii A 22 5 A8 <2 SOk iR i R 3L
L =Ffr o SE [R50 1) WY 2% 2 A IR 4 . IIVE R 2% BRI 2% L AR
ZE A N 2% SO B TY RRTE RE R 4 o AE XS X =R 1) 3 AR A e, AT
LA DR 2% 1) D 2% A A D 2% () FR) A2 LR A, = Mg 0 2 7 S A T TR 2% P

o Horp, LSRRG B E CRROSURIIMAIAE ) 22 7 AR AT X 28 A S e HL 5 i A A
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55 1 F T B ) R SOSURIVAIRE AR 1 20 S5 I8 1 0 ) 28800 A

2% 15 A H. L T R RER S8 N e 70 SRONE R 1 72 S (A IO AE T ) 2%
PR, R 5 T 2 0 2 A ERA % (12 B b

S W RS20 8 SR S s = A 1) B B 31 0 R IE 24 K 22 B0 93 AT AE BT
4%, ML E D RIPE R D AR A eI iR VR . Bk4h, Cole Z5MUERH:
WG 2652 i — RINE R hub TR, A PATIARIAL BRI, B9 BT %
f 32 1 A €k 35 Bh 2L 2R B i FoAth 7 W 28 AT AR B AC i) TAE . [FIRS, Cole ¥
ZH it — 4R BT 26 FOE BRI hub U725 5 52 3RS PR (K B ek 52 R, 3X 23 B
Hos o 3RS RE ) o K5 BOSURHAAIAE RS fh 73 ZEREAH R R 4 FAAR 2t
T W R (I 2% 52 B 5130 2490 e I 2 R A — AN AR 1) R i 4
FEJ R TE I LI R o 6 BT ARORIE St IE S5 T DDA JIOG &85 A4 32 1 45 JE SR FEIN it 2285 R Tl
DIREEER O, FET A, BRATHEI =R s FPN (454 2 5 4%
ThEe AL SR O T 4540 LIS HE . Cole Z5EBHZriR$8 H o OUR U1 E ARG ol
Iy ZOEAENENFE I BE ) P AFAEA FIRE L B 40, JLHoRs o 0 ZOE O™ 8, LR
XA B BRAT , SRAHHIARIE IR o [RIBF, 7E I AR oAt ol 400100 ) 4 453 49 RO 2
PR PR IR AR PR BEAT IR B 1) ERE 0 SRR AOURH 175 R 115 PR 49) 25 42 ol o
fi§ (Primary control disorders), 5ILARKIFEMBRAHLL, X FhBREAG & 7635
KV b AR HIRE T o MRS DR D I S B RS 45 1 s iR BERE T, ot
W INME LAY TT o« 2) 2 BAH 40 AISE A5 3B RE 78 PN I IR g 3% 11 B 15 (Secondary
control disorders), AN [AIAMA RN Fdz 6l e I A7 1R 1 22 R 8l IS
S BXAIFEBNI N, E A AR AN 2 ol En s il e ) I E R T
B, EURFRATI AR CIEIUE Cole SC BB ¥ ™ AR B 2 57, (H ) I S

45 RAE I =M i £\ R ) BE 7 1R 22 e 7 B H i) PR A5 A SCHE R A
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55 1 F T B ) R SOSURIVAIRE AR 1 20 S5 I8 1 0 ) 28800 A

s BRAT BRI 523 B A0 T0T D) £ 1 B UURH SIS RE FHAS A3 5 22808 rh #8477 B0 57 2
AL, AT TE 45 AR WA T A 3K =Rk s 18] DXl 2 P e, B SRR Y
R e XHE— PR T IR AEAS h BRI P A B M, OROR B O phs
T3 A EALE AT I PR IE 7E o R O B8 H A o

MR B A TR, O BE R B CRSCHAARAE ) 22 S 3 4R Hh 7 4 T )
2% 58 7 R I 2% (15 R AT L b T Lo BE PR S8 5 R P R R 2 e A A
SILAE T 265 5 5 032 2550 190 5 R RN DX 2 P 52 B b o RN 10X 4 2 2 ey A (T i 450
o 0 [0 A0 A [ BT e, e JE A 25 R T 2 i H i A8, i X et
i [X 2 (B f7AE B R R M T e B2l 9, HL IR B B SE M R i 150Uy
=M 4 (dorsal attention network, DAN), 50 #H 2% [a]3E & /4% (Visuospatial
attention network) EfFE%% IEM % (task-positive network, TPN) B, FrH Jy TPN
e EAE 5B B SL R R, ENTH AT 5 IER MR T RE 2 52
PR E BTN BVERE Ao AEARVE T M S g OE , FAVEA AL T — R
IR REOIRAS o 7L — Bt ATH I £ 2 1 — SRAVEERH hub SUFTA B, 34T
WNEIAL BRI, B H A T DR IRR ] A ok 35 B 2E 2R3 U JHG A 19X 286 B A 52
WA AT o 3 BLAUI R0 25 P 0l 3 ) R 8 TR A 5 1 BRI 28 AT IV R R 4% 5
I A 9C AR B 5 (g R AT LU, B OO FIIEISE RS o173 Z0E S8 AR X = AN
2 P ESAEE T AE LI R0 S BRI S I 2 M 4 R A IR X R, T
EATRIYIHRTT O FAR T ) 25 B ds o IX NG5 SRR WX =P (8], H T390 10 DY 28 454
PIRE R R 22 5, A AE A2 52 A0 R 1 P A e R A 3O i e P
AT ZER . R B R OC AR B PR FRATH — A oE I, 32 i TR 10
2% I S AU, TS BUAI P 4 2 AR s 3B AR S EIVE I T 11, FRATTERAS
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55 1 F T B ) R SOSURIVAIRE AR 1 20 S5 I8 1 0 ) 28800 A

IR o AR K 5 25 2 (A 55 25 SR RIE FEIX =i £ B0 R 45 S e 5 BOA AN S

I B4 O S A
15 4

FEAS T o, JATT 3 BN HIALAS 27 T BT VEFZ 38 SO0URE SHVRIAE £ FRS e 733
E B8] PRI 1 o R 2 22 S A 3o LA, JIATTR PG 28 ) 238 s L R 5 5 VA
PEH A 73 RIS S AT 2 SRIR S R B, T IRRE R IX =Fici
BE AN LIRS BT R CPISHERGRIL 83%LL ). #E— PR
I =Tl 1) e L 1 70 AR IR 48K 2 B0 AR AE AT R 4%, EL A 286 1] (14 22 1.
K&, OIEREAGEE CFOSUHIACAE ) 22 5 10 58 i AE AR TR 45 55 715 O 25 X 2% 1)
R B AT L5 1O BE R g B A 1 SURE S8 8 22 5 oA PR BILAE A0 T A 4 5 8 )
T T R 2 RBR I 268 (1 58 B o ISR E5 SRR WY AU % 21X =Pl #5003 22 T X
W HHE, BAILFEMERRE o X0 R 1 IR B AER 057 B9 AL F
TR EZENE,  RKERE RO REHPEIP (1Al AN IR AT 70 i S8 H o
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55 2 F BTG R OO K FROSURE AP AE ARG 49 70 ZRAE S8 Il 1 I £ 5 X 20 i

2 7 ETRRE KB
A1 23 BORE B A T B R P AR A o AT

215|8

AT IUAT AR A0 = 27 T BB 70 S8 AR G2 D i PR R RS JAT ) 75 22, AR 7T LA
W52 2] (I PRI GANAT IR Ak M EAT 1, (R EATIAN & BLBNR i 5 A B 2E
Yo BRAT IO FERE A, AR B L, IR T2 B AT Y . AR I
ARG, BEAERMCERE LGS SILE. Mg TR2 B0, £
EIREIER, SEGH A 07 PR K B0 I 7 BTN 15 1 E X
G, BUNRERAE Rl — 2 W PR EAME B 22 e R K, TAEAN R A2 W (] 40
NAMBRES . A SRR B 5 10 N A A R R R o X 57
JRAE 25 KE A O E R AT I RBIE Tt R 1 BRI HE . BET- bk, 2235 W o B2 A
MREE (nFE R, NRBFIFEE B4 R BBIRIAL 732K, kP
I RAEA DG B L INA R ARG, R 2R T el R SE B B2 I A
AT IHERR ST 2R . i, S SORS e AR TN I BT A oK
5E Z W ARHEI I H RDoC (the Research Domain Criteria) B4, A g% 24 (ks
PRIRAEA T L H TP 28 R 48 18] (0 28 LB A I 5 0 » B 1] Be 3L =5 A )
PR EEHLAI . 3T ik, RDOC FOLME H AR A i X — PR B ) 40 MESE, 3]
SRER B A AT TR R B AR U] S 1 SR BRI T AR, AT
PEEIAIT AR o Insel ZEC4E H B XhRS hpim HREHE ST H bw, LIRS A MRS 1
PRI E SO BB, TR BOVG T 75 SN A FEAR IR O, 28 Pt ) oA

IKIAT NS IR R T IX e 5 8 (A, Wi ik BMREE AR T R
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AR, FFRANTEEEARER (D Rem3R), FHEA T
P, DLRGE N S AR S R 88 V2 38 T T D R AR SR AT 78 A Il PR N, FH BIF 7
H, OIRDRE B I KR T — M R T B . MM RS EMME
SO RE PR AT AL 4 2R 1) AR H RS TR B 8 — A —F ik
5E SRS B B30 (B — S A ) TAE MR T R AR,
Karalunas 250°L Y ) L2 A% 5 S0 A B B 22 SR ASiE 8 LidE AT 2K IX 4%, FF
FHOHREL §FEA MR —ELLE R A RS B SR R X5y
AP, HIBE ) AR I = A0 2 A R A AR E PRI, X 2R T
BRI E AR R R, Clementz ZEP7R A28 O BURIBHZ A B L, RS
IYBUNE L I BB ZOE M XU 1 RSB A S BEAT AR M)W 2R 42 # H3E 0
=AM, BAHECTImRIZHHE B, AMERgIE T 0 (Rh s TR s f A8
FEME B FREI IR =K EILA . Nicholas ZEPP13E T NKI-RS $o#fs v
347 AL AT MRV R RE R, RS B UER R I HZZ IR0
NTE 2 28, W2 4 BMRE 8 3K, HAE—REMZENHEAAFRKIRRIE. R
KA A TMRI BTS00 R AT ThigE B, R I K BIE A Iz 5h
X\ FEfi KA LG ARG FAFEREER . Andrew ZEPUR AR
fMRI DIREERAE AL, a8 & B GR R 77 5 B Bds 7y selu AN, Hop
KNI R =2 80%LA b B NIRE1FZ, P SIS RE TN 2 fil B 52 1 )
[RIRIT IR . Rebecca ZEVRIH] fMRI 055 IE MERS 25 4F 45 B4 8, R30I
ASAH G 28 KA [l D Re R i 4, A8 FH AR AR 2 BEAL Ak 1 D7 vk X 0 A A,
Horp —H B ARE R w S, AR S o5 — 4 2R s, T84T IS 2

X o X EEHI FT R ECR A R INERAT W 2R X 73, WA BT TER A 70 A B 5%
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55 2 F BTG R OO K FROSURE AP AE ARG 49 70 ZRAE S8 Il 1 I £ 5 X 20 i

FrERAITEZE . i Erdem SO H — i B0 2R 1 2 5] BURREAE AT =43 2K
RIS U [FJ 3 . Filipovych 25182 A i K 1A B8 2 AN SR K07 vk, a2
B RR R, R Ry AR Ak,

IR b —2 TAE B, B SURH AAISRE FURS #i70 20E B 2 A7 AE L [R] f JX
6 e RN P R Y 48 o 3K =M o A B 1) S L IR AT 2 TR O AE B, (AR = A
PR RS RARE O, BTk, AT T RA T AT IR EEEAES T 1L
WrARaE, K F 2 WL R oG 3 5T 35 ) T e et o 3 =M g SR kAT WA oAy, SR
RE R I Lo 1 2R pr A 3L [RIRFAE CAnii PRAFAEAITAT ), B HE B 145 5E 1Y

B
2.2 MBI S 75 i%

2.2.1 SLIHHE
2.2.1. 1 #E(E 5

KHFHAINT 66 G MR 2. 41 I XIS AT B % . 64 IS HH4)
ZURE I 103 g BE IR A . T (R BEB R HIA 52 T30 2 A DA 2 55 B a4
FIAREIH 7 . B (2 B O VEAIA L 1.2.0.1 NG HORAR(Z B304 . i BE TR
— B R SE PSR S b TE ORI R 2 o A B A T
PRHLES S AR S L ZEDT L T SER e B2 10 e R S, B B T R R 4
ASUFAMCIDZS B2t . 3R 2.0 A T s N D2 A PR
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55 2 F BTG R OO K FROSURE AP AE ARG 49 70 ZRAE S8 Il 1 I £ 5 X 20 i

2% 2.1 #OAN D2 RE R B R 2

i Rt M onme RERORAE
=y

FEA & 103 66 41 64 -
Ry () 28.80+7.33  33.70+10.35 32.34+8.62 27.41+5.52 <0.001"
MRl RO 53/50 22/44 23/18 27/37 <0.001°
BIF CHILD 103/0 66/0 41/0 64/0 >0.99 ¢
ol OE D - 41.22+49.64 77.91+#77.39  37.23+38.76  --
HRFER () -- 30.30+10.51 26.87+9.69 22.824530  --
PANSS [HE &> - - - 22.60+339  --
PANSS [ £ &5 -- -- - 19.33+4.88 -
PANSS —fiER 27 - - - 39.26+5.05  --
PANSS 43 -- -- - 80.99+8.85  --
BDI 243 -- 20.25+7.24 9.16+11.22 -- -
BAI %4y - 40.88+14.39 28.96+14.25  -- -
BRMS 4y - -- 26.22+9.51 - -
BT (%) - -- 54.8 - -
AR ) (%) - - 35.7 - -
REEHEELE (%) - -- 4.8 - --
BEWEELE (%) - -- 4.8 - --

SR AR R IR T AN A - IME. (M E AR ZE )
O I B B T 22 A TR I RS p 1
CHIL R R RIS p {H
P>0.05 X/~ C i A A ZE R .
2.2.1.2 ¥R

REHIREFP I GH B8 FERHE—F 1.2.1.2 THIEREN

Iy IR o

2.2.2 FHE TR A TR X 45 1) 78

AN T B AL T O 4 A S B ) 265 — B (1 5 VR AR — B R TR A —

7 1.2.2 75,
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2.2.3 RIS #7

KBRS 2.0 R, FUAORL, Bl LA 246 NIELX (32
4 PR AR T A AR R T I 1R 45 %, R 06T FA IR 45 K3
BEUERFE , M T REAR LT 25 45 Ak & (ORS00 T AT
BEOEALEE . M 2.2.00 NSRBI B A AT, b SR R
s, AT I R 2SI PR A 24 . 2 A PR R s s R 12 W b
BG4 B8 4R PR B P 2 15 R B 0 L 0o 0 T (it
P EAR T 1 S ACAHHIAIE AR 6 40 B0 ) KB 8., ATRER )
o772, Tl TR0 5 RO RV 0 5 8 OB . 3369, TRAR 4B 10T 265
Bk 53 SO (ORAE AT, PR AR 05035 8., 00 LS R Ik
WAk R T2

( Data collection& h
Preprocessing and construct
white matter networks )

Structural connectivity as features

Y
Feature selection by selecting the
discriminative features between healthy
controls and all patients

Different clustering methods

A

Definition of subtypes J

External validation
r’/

Interpretation of Hope to find some clusters whose
‘ members have common symptomatic

\ subtypes / features or certain abnormal circuitries
N

B 2.1 MR- A AR HE SR AL
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ARART AT T 58 RS S AT R — A AR R T 1 ] AL 58 HARAR SR I E 7T
1, Z P PABRT R Dy B RTEATBCA B 2 AR UE R s e n HoAl &3
DTI Hdl AL RN R B ES), DE R A IRKSAT v s . T
X EL AR A RORE I, FRAT AR 28 TE AR I M A i A 1) . FEIX PP T
FATEFE 7RISR B SRR TNEEAT 23, AN AR TSNS (2.2.3.1~
2.2.32), HMRERIHRVNGE L 2.4 WFgilio)
2.2.3.1 F&F CDP ik 2K 50 Hr

CDPUCLE: — b B T-25 B p A7 U B8 2K 5k, Hi4FKA Clustering by Density
Peaks. %IV EEETHIBAARF AL, FHEPOAELEMNMrA: H—F
TR ARG BB AR R, RVE b A e AR E BT e T 5
3 R R R MR A T P P B A N BTG o WG SRRV S B A B A B RE A (AR AL
Jaiy “ai” BR. LT MINEEFE ARG AT LCRHAEE IR BRI oK .
K 2.2 R T BT COP JPikI R Hrint f2 o 1 THI ) 244 7. 284 23 BT R 224
47, BRI FEAE W, R Mg R A TR BB A %
TARRFE /3T s I T 2 HURAE, ) FH SRS SRVERE AN [ 4 08 2 5 A [ £
TR fEET COP JErfriitierh, SRR AT AR 5 55— =1 A
HITTERAL, SRR . 255 00, RS RE T 5 28 S & i 0 5S4
HFIT2800 40, EULFRATRA SD A1 S_Dbw b iy 35 T 1 7 2R PR 2K
o Liu ZOMPR45 T 10 by BT RE ARE SR 1 (Monotonicity). 35 (Noise)-
S5 (Density). BffJE 725 (Sub-clusters) Fl{R#s/04F (Skewed distributions)
SUNHITERE, SD AI'S_Dbw fEIX 11 N AR PRI, S H IUE 4T
TN, FORPTRHIRINZE, HKEBEE R, MRNEE . WAh, CDP Jrik
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352 B JET IO 2D B OOUR FAVAIIE ARG o 70 R0 R M 15 ) 2 A 2

R RGN % S (Stop), AT HANEATRE 2~10 GEKN D

F01~2 GEK N0,

Data collection
preprocessing

3-fold outer loop

| Validation set |

Decoding set

Filter features
r

37128 use SLDA to find | :
discriminative feature . 3-fold nested loop!
for differentiaing HC [

and patients EmTa

|

/
— — — -Discriminative features between healthy controls and patients— ~

Euclidean distance
(the utilization of
abnormal patterns

between patient and

healthy)

CDP

clustering !

Subtypes

K] 2.2 2T CDP Jiik I AL A ifi e

TE: SLDA JBET-#E I 48 AORFAEIE U /2R3 HC N B 4L S_Dbw R
KA PO AR

2.2.3.2 3T STMLR J7ikHIW 2404t

SIMLRI® I — S FH 22 4% 0 5 R VP A5 RE A [ AR Al () SR ik, B4k
4 Single-cell Interpretation via Multi-kernel Learning. % /72245 (4 2 Ab1E T8 4F1E
BRYE . BRI AT T — 1. HUBUE A g BB R BE 281, AR
SIMLR J5 35 T A H A FH A4 5 200 0 P 5t — 4 o Al s CDP J5 980T & 5 SIMLR
TNERNERARZ . X BRI IR R R 2 BT AT CDP J5 21w A

S IE s FATTADLH IR o e LAY, BRI RS P R L
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RIEHVEARR RME. 25, AR BIBE & I W 1728 5 I PR2 Wibe 28 1) B A
HEEE, BVFRERS R TR 13K,

2.3 /R VBT SIMLR JHERER Hriife. 58—, FHkhifs

p=ii

73 A7 BB ARMRE T il - SR 2 A S ) AT LGS 48 K8 A0 i BRExT R 4 1
Bl oA, HABRATH Y —% (Leave-One-Out Cross Validation, LOOCV)
BEATAE XIRAIE o FEAE— 58 h BAAT 2 SRR A 0 R IRHE AL, AR IR RHE AL
SR 58 B P A I R A W b, 51N B A 56 (Permutation test)
7730, BENLATEL B I R ROREANRAS, (RIS ORAE %41 A9 A0S IR LSt
ARHINE— B BT 5 Sl T — R 2RI RE, FRAS BT HRLEE A 1 23
KRR E . X FRBENLFT AL FEE E 5000 ¥k, 43 5l GeitBEALI 43 21
BN RFAE A B AR AR 48 0 B o KT BA% T TSI 0 70 SIS v 0 S AR AL A FRAR F 248 0
ERIN (Count). BEHAGLEN p = (Count+1)/5001. #5 FANKFAE FT XS B p
/NT0.05, MIFERA ORI . anit, BN LRRAE R R h AR kAT, R
AIARH K . R IUE TR S b B Oy 0% I RFAEHEAT IR 2R Bt . 28 —
A, RISV R RN, AR IE b AL BLAS S U 5

(Normalized Mutual Information, NMD #47. SIMLR FEEBH NS5, —
MERERFNE 2~10 CEKA D, —MRAEEH 20~90 CEKAN5). &

RIS MR EF S B R iR
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Full data

N-1 training
sample

Data collection
preprocessing

LOOCV\

1 Test
sample

30135 use SVM with Train model For each weight ﬁ
vector, conduct

linear kernel to find and get linear tation test

L . permutation test,
dISCI'Ir.T‘IInatIVl.:! i.’eature weight vector i Hhier BEE et Get the features which J
for differentiaing HC for each run \. occur t% (i.e., 80%) times

whose p value is less

and patients than 0.05 across all the runs

Discriminative features between healthy controls and patients” ~ -

Apply SIMLR to

construct NMI score of
samples’ similarity ——_ each features by
matrix and cluster using SIMLR

patients

K 2.3 2T SIMLR J77E R R o i F

i SVM NSCREAI BN K4 HCAZFEEX I NMI Dy BAS B PFO N .

2.3 KImER

2.3.1 ZF CDP FEH RS
P AR FEREAR AR 0o S8 Re b, P I HERG 2y 86.9%, Ui WP AR
REARIFHEAT X 43 FF oK . B 2.4 7R T S_Dbw Al SD B ANIFFE bR TEAS [F SR 2650 H
T SHCN oA BRI fR5, MR MHECH 5 H Stop 24
N 1.3 1, S_Dbw A1 SD #7j BUE ffk. Bk, FATHGESR T COP JiikHiE
PR o T T B A RR BN EC 5. ] 2.5 FISR 2.2 73R T % RIMREA A
Gy A LRI 2 RE AR B oA I 5 I RS BT AR B I B A A I o it
B, KU CDP JNEATRHI TR 5 I KIZWibR 2 B 58 B % N 53%.
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S Dbw

08

— T A "
VR - P i stop03
il i Rk ‘\\// e - stop=0 4 5 —— stop=0.4
F e EsSes oo 2K ST —O—step=05 [ 1 | —o— step=05
/ Y e e — stog=0§ b stop=06
i / i ='v§; —O— stop=0.7
/ sig —— stop=0 8
WL N / // gt o eeed 2l / /4 —a—:::;w
B \\J i =l :Wﬂ +— stop=1
N e s Zaz stop=11
=N e ge” e stop=13 = stop=12
L b T __g‘,,é"” —7—stp=14 —e— stop=13
L — stop=15 —— stop=14
| T « Haa1t stop=1.5
17 g
\\ \\ — :::;1 8 :::: :
F i | s R R
A \\ o _;;7~J ——l +::E:;s
\\ \ v ’,,—,,;/ = —b— stop=2
L \ .}//1/
% A
S |/£
A¥al \y/r
I (¥
-~
3 i s G i 3 s
Number of cluster Number of cluster
=1 NI NS
2.4 T CDP J7 ik #vFIl 45 2R
2D Nonclassical multidimensional scaling
A Bipolar depression
Il Unipolar depression
* Schizophrenia
s Cluster 1
— (C|uster 2
e Cluster 3
Cluster 4
s Cluster 5
It
o~
oo
£
©
o
193]

Scaling 1#

2.5 3T CDP 7k & #5004
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R 2.2 Ht CDP JjiE& i EA B A

%S Kb AENEH EBPHEEAE S DOPHEH & SZHAH

Cluster 1 161 79 13 34 32
Cluster 2 81 25 2 9 14
Cluster 3 52 20 12 5 3
Cluster 4 9 20 13 7 0
Cluster 5 94 27 1 10 6

T RO PR R IR S BP XU R IRAT £ DP Jy SR IMIE /6
SZ NAGMI I BB s SRR MR BAE I R B0 TR 2 D AR B A

2.3.2 ZF SIMLR FER TR

T R BERE AR (R 50 M R b, P HIMER 2 96%. U I A4 A AT
A R X 4 o T 20 B T AR A SR R P 4018 e P HE 31 O il
B A TG A A EHEAT 5 SR AT AR L5 T NMI B, R NMI
(R FRIRT 7 G5BT LU B 5 IR S W AT IOA B3 (86%), (AN
ST TANT (B 2.6 AL 7% 7 RN . 2.7 FI%E 2.3 40585 T

B RIFEA mL00 A5 16 DUAN 5 SR AR AR 73 A [ He 51 PRA2 Wb 28 1 28 B 73 A7

oL

Kl 2.6 2T NMIE S 7 S5 &R A
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2D t-SNE scaling

A Bipolar depression
Il Unipolar depression
* Schizophrenia

e Cluster 1
—— (|uster 2
— Cluster 3
e Cluster 4
s Cluster 5
s Cluster 6

Cluster 7

Scaling 2#

4 2 0 2 4 6 8 10 12
Scaling 1#
K 2.7 3£ F SIMLR J5 k%5504

% 2.3 3T SIMLR JjiE S R EAR & A
;353 HBHENAY EBPHAH S DPHEAH & SZHAH

Cluster 1 1 0 0 1
Cluster 2 19 0 0 19
Cluster 3 1 0 0 1
Cluster 4 34 0 0 34
Cluster 5 57 6 51 0
Cluster 6 34 31 3 0
Cluster 7 25 4 12 9

E: BP NXUMEKERIG B3 DP N AIIARAE (35 SZ kst 0 BAE -8 S FEA MU
HIFEFT R T8 2 DA IR .
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2.4 T1ig

RSB, SO AIRE FIURS 4 23 20 = AR s iR 12 % . 38U
I RS FR K — A B i DR R A = [ S T o R P 1) S O PSR T R
TRHIE LS, 25 H AR A RBT 70 ok 1 BRI . AR Edls (s R 3
B NRAVFIAERE B4 RABIBIR IR 532, L BT EE i 28 7E A 15 B
EEINA AR, R R T B I R S P RS AR 9T ROk B 59T R
ARFEFRATHN 3 TAE R A R PRISWAR 2, SR FH 25 W0 00 00 1 &5 g i e
P I =g SR HEAT AL AT, T EE R R N — e S e L ] (R REAE. (CAnAE
IEPARREIR AT ), BlR HO BT T IR 20 i

ElgX — H AR, [FINSZERT3A0TH BT R0 seiid, ST MR EEKEE %S
R g FERF A 10 22 S AR X, ) SR 2Tk 0 B A IR R 0 0 B o SRR
RT3, R RIRM 1 PR RSy TR 7T, Bl CDP J7iEAT SIMLR Jrik.
KPR & BRp . COP ANSEA AL, LUETRENFE, 1M SIMLR 224 &3L,
R T FHFEA B AR . BA5 B H T 5 ML 7 DMK T R %
FREIX LY 2R, 3R S5 70 AR T P e AR AL A0 7 B B AR A AR AR LA
ThRe I ME—fe F 0B - AR 8, B R B R RS . BURAE . (ERe. &
SRUH. B fs, BT B JED, ERETR. R, Wi 7 sk
BT TR BAERER T8, TRER. KE-RZ, FERTES, ¥
HEERIORGL T, RIS RE GRS Wb & K. B =g 3 et
IR RGNS, BOR AT (A7) FERIBRL, 7R T I DU R Ek
ERI A B R . RBBEE R B ML T, & SIMLR X Fiuiid 2 M & 2% (5L
WARHTB, W DRE— D 5IRRCHR Y & S a8 R . (BT R R
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HE A L 2 #4728, 3R Pt O ) 5 A i
SO Z H AR TAE, AR A E Rk R WP, TREUR KA A

FRAVEHE Iy W KCT, HAMBRIHER R T E . EREEE, #ieL

b

REFS IR AOMERE, A RERILHEANE . £5 2EEE 2 W I, R4k il AN Jr I
TAF, B EAR M. FRF, tBRr B ks FA BRI i) A [RIRECIR 1 /8 AT
WK, TR ZER, TR, X T X SRS FR A 19

L P
2.5 &5k

EARTEF, FAITEEEHSGAEAS EIRRIZBR T O0 T, R 20U R
SEREE AR R IX =R pcdi B8 BEAT WAL A, TR RS I — 28 - 3 LR L R 1Y
AL CANFE IR ARREIRAIAT 90, Bl HOR N 45 3 3R i . B AR dreh, 3
1720 2 R 1 5 3 SR MM R R 1) 22 S i X, P SRR i s AN TR 1
PO B H RIEAFB) 728, IR T AAS R 19 R IT7 AT IR 5T 70 %R
75 ANTRAT AT, HIET HATHSEIREIE, ToiEx B i 2R34T @

B FPREFER, Al 4REHR T AR,
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B3E ETRMEARE 21 X-Z2FER
RERIBIE ¥ SETE T S0 AIRE 28 2 RO A e i 5
Jit P28 AR 3R AL

3158

HHIRE (4% G2 £ TR YT 5 VEA 2506 YT FUL BRI AR o IR PR 928 P iR YT
BORER KA =55 . — W BB TR RS2V BN 2 iRy T 5 WA BBk 0
S BB ERIN 1~ 3 AT IR AR B O R =21
BFAEHE DRI PR IRRIZ M (29 10% ~ 15%), XFEH) PO A
VAR SR U0 o LA B I i SO e PR A DA AR [ 1 R LA
W2, &R, BWITR (6 AL R T BAEosctincg . EE
29 15 5 N TV 29% TN IR AE B (B AR 250309 T AR 1 22 5 — 2 72
JEE b S BT FVHISRE S50 (1 S5 A o 95 P9 S5 I 2 0 APt 7 RV R 7 11 e K
B MEREADERAE (KA A2, AT HAMA R HE BT MESR> ™, R R
BT e LS U IR AR AN R AR G AN TR0 2801 i IO AR DR T o X 3 FAS A 5
AEHARAE 28 AEAR KT 2 T L A bric bRt B ST AR 2R ]
IrRE R R TR IR R, ATA R £ o KREWT FRARE S — K X S s E L S
TETT N (B AFAEE R AR o ELan, TR 10 DR Fe i 3 f8) B P A0 R e A2 4 5 410
HSRE £ (AT TR TV L B AR 24367 1S TR 4 i e A R T 1 T
SOLy T ko A o ABARTE R IR, JEAE SR A 9 R NI 8 5 AR RE ¥ 97 1
A7 RBEIMG X, fETh e B TATAS A AL, iR T — L 5 HHAE B4 A

REPANRIAT A5 D REAT RN Z s R 88, st gzl Juam
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LR P 55 Th g 410,

U SR M A TR D BE B0 I 4% 48 2 5 48 TV L CE SR IE VR o7 G2 A 1S ) R A2 Y
CRNG N TG o T T IS — AN e, RV B K T e IR 4 v TR A RS X
BRI R & E S R ¥R YT (repeated transcranial magnetic
stimulation, rTMS) J7 AT DU SRIEIZ bl . it —Foesi . EeIMa s
7 3%, WEAS 5 W] DAIC S gt g i B TR KA ZE . rTMS T 2008 AR 4
5 [ b 24 o M B B R AL E T I SRVA T MEVA PE AR SE  (treatment resistant
depression, TRD), HHRIGIT TRD 34 B Bl )3 04 g X 8 A 1AM i &k

(dorsolateral prefrontal cortex, DLPFC). 5 WIFT&ir (dorsomedial prefrontal
cortex, DMPFC). #it & JZ (frontopolar cortex, FPC). JI§ P4l 5 4% (ventromedial
prefrontal cortex, VMPFC) #1fi 4 i % - (ventrolateral prefrontal cortex,
VLPFC) Z5BU. fr 2 W 7 K DR rTMS Va7 IMARE ¥, - R S50 H
KX A2 R AT B A0 B [ S A R TR Y R A
g SN, R RG-SR - E AR AU 2 7 2R I IR B P R A T
A2 RIBTE I RE M R 1E 8 5 2 M Vs AR E <. Har, A1
fi# rTMS VR 97 FIIOEE 8 3 7 LT AR B A BR, (EN rTMS JIAE /i 53X 280
AT BE P 46 18] B SE R JE 25, KA B T3 DR 7 R L B0 AR, AT R
H BT rTMS Y67 IAIAE B e R R B L R .

AR SO T B 3 HE (RS 4 i 9 4% 4H I3 (Brainnetome atlas, BND 1
21 X (J& T 0 DLPFC [X) 1EJ4 rTMS RIBAL &7 (21-rTMS), Al 15T 190 45 3%
FEAMT N JETH SRR TR 21 X5 META A ARRE B R R, ok, FRATTE

T SN N A R AT T T 1D A fil 21 X rTMS 1697 e, B RN E
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JRIR AR T R A ALY ARRAE A, B2 AL 20 i o 2%

BUSTR LA S 7 5 Y T A
3.2 ML ETE

3.2.1 LRI
3.2. 1.1 #ifE &

REFFNT 14 G123 2D TAST R G THIAR 2540367 J5 AT A 0 B 2. 2% fg
(B ARPIAIRE B, SESCNI 4 8 (10HZ, 100% MT, 5 /) B T
2% LIS 21 IX (M2 U S RORIAR YT, F5r R ER T 4 B R oa T T
JE ) TL S5 MG AR ECK R G5 . 14 GRS . 1 S5 A5 - AH UG T 4 48 JE )
ZHo P 1R R R 0K 1 VR R A R A I R e o N, AT (R RS R 4 55
TR 2 M 5 B AR T . B KVl R & B dE DSM-IV (SCID).
17 T /RiER (HDRS) M HEMEL (BPRS). 17 TN /K& R IF
IIVE AR SESG B Bl AT ROl bR v, BRI RIS A 73 il id s 1 BT A
JT R0 G BOVEE AME . 10T BRRRIARIE R 17 T RS SR T 8 4. &3t 4
22 i R RERIEGR YT Ja, BEARRIIE @ HASRE S F B HERRARAE L T . o
HOAAE P FIURS AR, TCHR (AT R TG R AR S TR T o R O IR K — B R K
Je& v H SR B TG EE RS M R 225000 o A IR S E R AR B 2% 4 4
HZE S . EXT SRR BT e A, $olEBE B FE . ALBIREF0

P G ftbitk . 38 3.1 438 T AT BN SR Al R B R
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% 31 FAN DR R BERL ©

MERTEMAIE RS MG EIEE R

fRREXT IR
A (n=19) (n=19) p

(n=37)

B2k BT 4 AfE

FEW () 32.57+8.93 -- 32.64+8.23 0.93
HERE () 11.50+3.98 - 12.93+3.08 0.30°
R (BRI 8/6 -- 8/6 >0.99°
BT CHIED 14/0 -- 14/0 > 0.99°
17 T R 21.43+6.37 7.86+6.11 - <0.001°

TR R R T U (I EAREZS);
P3EE A REA RS 3RAS p

© i R RIS ERAT p 1E

p fE AT 0.05 oot 2 4L 2 57 o

3.2. 1.2 ¥iER4E
REFIREFIGE—ZRFH)—. HERFE 3= 1.2.1.2 TEIERED

oy HFH IR -

3.2.2 BHE T AL FLR P 28 M
A T A B 0 2% R B 43 ) B — B 7 VAR — B, A T LA —

= 1.2.2 7,

3.2.3 #E X ZMERAA hub & X

248 K [X 5045 1) R BEA PR AT 25 FA “HEIX 7 B BB R, 1K P
FRO°H 2 W 3 3, T X [ e B R R SR O 85 M A T
W% ARG “HEMTIL”, SR RGEA —E AT, BIDUERE—E R
REECARTIL, TSI E REIRR. —BCRM Q {H (Modularity) s/ i %
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FEIX R B RE R, H 3 A B TR 2 R A A A X A 1 0 5 1 A 2 T
22 o A SERRERSL A TRENUHAEE, WISR BT R 4 rhrE SR LS A IX Py 1t
Po I, ML RIS R . AT, FRATRA GRETNA THE A
(R X R % Chttp://www.nitre.org/projects/gretnal) B8R i) 4 — AN o 2%
gy . TR, PRI AL X G5 R A B i, RN R R AR — M
J& o

BRGNS B KA Q B, MRHE SR Ay e T R e [ 3% e A
A G, ) 5 o P — AN YT S B S o IR B e R o g e S

WIEBHHIE O, — BRI N SRR, HArEAXWr:

k —k,
Z = : (3.1)
Oy,

o, K FR MR S, T A Iy At ] BB I K E 15
(R S BT 15 RIS N BERUR 3B . o FRINRARER S; A Bir e 15 sl iy
Rt N BER AR HEZE o BRI, X9 RT TS, Z (BB R RS B Y 4 (Y
HWHBZ .

[P0 2% PR B B JE R AU D0, — AR A 0 B R H B R GE 3G e it Ak

Ny k 2
=1—Z[f] (3.2)
s=1 i

Hrp, Ny, 8RB RS R g BB kG R el i R k&R
AEEL s PRI AL T BB R0 . BRI, R R EEEE0, 1], 0
R AR B A [0 2 B A B B A AR B Y, 1T 1 D SR AR R PN i AT R AR B
BAEARRBN

PR A R Z AR [RE R B, RERE 2% R I RE— A R T 02K
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TEARBEFEH, BATEE—NZERT 1 HH PN T 0.3 (975 SUA AP hub
& (Provincial hub, p-hub), ¥ ZE KT 1 HHEPEKXTEET 0.3 M1 &0 N
FiHeA] hub £ (Connector hub, c-hub). 7 sfRI2RAY, R EHMATEE L% b &35 1)
TEFANE. Eeln, Bk hub SRRAEXS TRERAERS H NS, EERRn A
A AT R, A B AR R R B AL R o T ]
hub sU7EHEN W25 115 BB G il B OB

3.2.4 Gt hr

BERE A FE T S8 R P 1R A, 0 3 FRATT N A SR A ) S K1 A A R A 45 44
ARSI ANT RIRFCIRIIEE — A . BART
3.2. 4.1 &K P IR HuAt X 2 1A 2 57

N AT A R AR K R e ak X4 () 2 b, RATIIANT
Alexander-Bloch %% $i2 tH 1 B e S HEQLHEAT AL M L . Hovbr, RIT RS
(R0 EE SR I o TC R XURE A% B 6 A 56 1) 10 2% AE 42 ( Permutation  Network
Framework, PNF) i, Tivay7 il 5 55 7 ) T e HE ) b R 0 2 s
XUFEA PNF K356 . BFFCE A1 20, A R A AT X 2% ) 47 o S 300
MEFh— e, TS AR DU 2 R L A O 3H i BE R RIS R A B,
g FREZEL PR R0 19X 2% 235 WA A 2 SEMIARVLLY T 20 2 P9 LA 3 SE AR AR AU, 1B
XA 2 (R0 22 25 53 E K. BRI, AT TR P b B A TR A e 7 — Bt A
PRIKP bR S 2 (B) 22 5, B P AS ) 4 2L TR A AT AR AR DA E B R R AT o 1
Alexander-Bloch {1715, 5 BUZE I HH AT B BT A M4 b e TR BT ik
b ARG E] BAR AR, HG pORE AR P R B R AL B LA R AR

(Normalized Mutual Information, NMID), & X AR T:
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Cy, Cs N.N
233N, .og[N_uN J
iV

i=1 j=1

NMI(A’B)_iN. |0g(Ni-j+iN.log(N'j) (3.3)
=" N = & N
Hrf, ARIB iR R LR, C,FC, AllEm ARl B
B N RIS R A RS a1 s RIS R B N RoR A Pt
Hui Fl B AR j SR AN NRTN 23 o A PRSI § 0 05 s R
B S j (M A AR, A HE 0xlog(0) =0. # NMI A
BT 0 I, FoRIXPI MRS L F 72 A E s A EE R T 1, 2R
XSRS A A A 7] o

AN PILH (B R ARG ZH IR 22 57, AT [RDE AR E B AR B R =
adt, WA BE SEEAZ AR EZR, KA FHNEIE NMI
ERLZ ARG, EA FZLE ) NMUER 2 N R Bk, 4N 1er% NMIE
Ko LU A NMIE K. 28T, T ANRE Bl i WS N 11133 NMIE R T4
1] B4 27 NIV AR SRAf 2 3 P 4L TR0 A7 S 3 D 25 o it FRATIRUA] PNIF 22445
FEAERE T BB BRI XA TRV PR T 3 28 57, 1072 A 0 A7 1 B 2
LT AL B SEHAR AR TR . XTSI OFE AR PNF RS, FRATREALFTEL 4
Wk Can S AR R B IFREE: T TR XUREAS PNF fde, JIARE
BEATLFTEL A RAPR RS . Dy 1 78 B # A% Ok B 2R AR TR] B e X 43 2, kAT
T I AL B H88 PO FEAS BAR A, BR ) A — R T R R i EdE, RA1RH
TBIT R IR SR B ARIATT AT AIARZE . PNF A58 PR B 250 Hh 21 18] 7 35 41
AL KT S0 S B 2L P S8 AR AL P i k DAL B 461 Y (10,0000 SR P

fE/1T0.05, TR B PEAL AR ER ) — B R AT i 25 (AL IR 22 57
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3.2. 4.2 JRyH G X K AR AL X A ) 22 S

WHRAE A R BRI ARG R E R G, BA TS ) & 06 L fi
X BRB)) T 3k — A SR M (R L IR 28 S e 2 A /NS R BEERDS T W] g R ax — i R, Sy
TEE— 25 P b ) R Y SUIK B T AR R AL 2= R, FRATRA T R
Alexander-Bloch (#1750, DT & i N, AE— MBI AT AR R
[F]J& T — AN AHE R, X B 1T s AT AR i i . BRI, iRy
sUVFJE TR 1, R AR TR 1, IR A A BRSSO 1 IRy
sUVIFJE TR 1, R A j AR TR 1AM AR, T4 47 A 2w T
TN 0. FEEFIDLE, AT R — MG B SR AN K
R, Horb k A LR EE A T SN SRR AT RS, W
ANMFEAZ TR AIAR AL i85S Pearson AHOG RECK EAL . AHOCREUIETERM 0 (R
NREAE AN B 1 GRIRTEAARD, AR 10 B I ARS8 1 AR B
ki TTUAE H, A OC R BUEAE BE AL i i (1 ffy AT 5 4 R KT AR g g 2
B L NMI BT i M e — 30 R BATS R 1 A E AL IX 4 M A2 E 3 IE R4
) 25 5, S L IR) T35 O A 9% R BMEDKE EL AR PSP 2 RO 9% R B /N B F) B 4
0 1A 55 4 R K P Hr R g 1) 2L ) 22 S5 1) AR — 350 ) T e g g o A —
AT R BB LA AR F 2 O 10,000 7k, JERA FDR (p < 0.05) £ H LL#L

BEATRLIE .

3.2.5 I RAH R 43T
FE| S8 P B AR 28 A 1), FRATTEE I s i & A AR A PG Y — B (0 3
br, DA S PR SR P R SCa Br e BRI, A8 5 B i X AT AR At X 4

8] 22 5 o3 A A v, BRATT 7 B A — AR 1T AT gAY, BN

38
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AR DR EN N GRG0 B, bR ARG

PR E B2 WA T TR Al E RS AR E I, E LA AT

N
Df =\/ 2 (a-'ff;le _Q.f;;/z)zsi =L..,.N

sl (3.4)
Horr, affy 35 R AE— MR G TP 5 ) B A0 RS )E T R RIECS Y, B
TR BIMACE N N B . V1 BB R rTMS BT RTHPRAS, 1 V2
TR B2 10T 5 MO o BEERAR B M D, (R KRR 5 1 ZEVRYT A5 P FIR 2 7]
B AR BN AR, FER T B A RS 2. A S B N RO B 1)
HEZ.

TEWGIARAR G Hr o, AT EZAR W T rTMS V8T RIS 17 TR IR B 43 ()
1853 Z5 R AR I X KF 23 #r i FDR AR IE 9 s B AR S VAR AT () G 2R - 241
FEWG 547 N WAE G Fr e, S sl i) sz B 50T FEARBEFTH, K Schwarzkopf
PG Y SRR B R 0, IR G BR R FREA TS S . Bk, @
ik F %575 (Bootstrap) 753 344N ML R 1K) & PSR B D, o 25 HELL S35 Dy K
TEEET 6 I, BALHO R AT UGB . #5, RAH BORBRENMEA 5701 5 B

S S B FR b S I PR R B TR RN . B PERIME RN p < 0.05.
3.3 LG LE R
3.3.1IRRER

FELRAS T BE P18 17 T R EA BN 21.43 (£6.37). &t A 4
JE rTMS VRI7 5 BB 1 2 17 T R E LR 23 N %, A 7.86 (£

6.11) (p < 0.001). &4 TRD F#E ) 17 TP /RIS I8 70 T A1 =50%, K
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ficH hub (15 U7 KON EEA B E T hub 195340, ZERCIRATSETHEEA hub
RAERAFEALA A hub SRR, KHE =50%(1) hub fIRLAIX AN hub £1. 45
I, iR =N B hub 2 A0l (R 3.2, 3£3.2~3.4). BEARULK,
@ FEx HEZH 3L 26 /> hub 5, A& RIS REEIT 7 A, FiH 4 A T 9
A BEE 5 ANFIR T A AT 1A o ME VA PEAIARE B £ EE B A RIIG T AT hub
M 240, HAREH 9 AN i 5 AN T 7 AN 3 AN MR MEIIARRE &
2 P A EREA )T R 0 hub fi gt 22 4, gt 6 AN, Wit 6 AN, T 4
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Hub distribution in each group
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K 3.2 %4 hub S Am

H: NC RoREREXTIEA, V1 R rTMS Y7 ET TRD 41, V2 X7 rTMS 1697 51 TRD
Ho 2 ERINERIZSIEHN N hub 55 FINERAE

#* 3.2 {#FR4LH hub oA
5 Hub X 3k HAA hub FIAER  Hub RE

6 R.SFG i 0.93 c
103 L.FuG TP 0.93 c
161 L.PoG Tt 0.93 c
208 R.OcC R 0.86 c
207 L.OcC R 0.79 c

5 L.SFG i 0.71 c
102 RITG TP 0.71 p
205 L.OcC l/Aus 0.71 c
38 R.IFG T 0.64 p
104 R.FUG T 0.64 c
155 L.PoG Tjir: 0.64 p
162 R.P0G T 0.64 p
197  L.mvOcC l/Aus 0.64 p
13 L.SFG i 0.57 p
56 R.PrG i 0.57 p
142 R.IPL T 0.57 p
215 LHipp ¥ F#ZHE 0.57 p
23 L.MFG i 0.50 p
27 L.MFG i 0.50 p
61 L.PrG i 0.50 p
89 LITG T 0.50 p
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132 R.SPL T 0.50 c
138 R.IPL Thir 0.50 p
140 R.IPL T 0.50 p
149 L.PCun T 0.50 p
206 R.OcG /AL 0.50 p

e c AR hub, p ABHRIE hub
# 3.3 MEVA VESARAE B8 22 il R ORI AR T AT hub 2041
5 Hub X 43K AN hub BIBER  Hub kA

5 L.SFG i 1.00 c

6 R.SFG i 0.93 c
103 L.FuG B 0.86 c
208 R.OcC Al 0.86 c
38 R.IFG i 0.79 p
93 L.ITG B 0.79 p
161 L.PoG Tt 0.79 c
13 L.SFG R 0.64 p
56 R.PIG R 0.64 p
61 L.PrG R 0.64 p
102 RITG B 0.64 p
132 R.SPL Tt 0.64 p
149 L.PCun Tt 0.64 p
28 R.MFG i 0.57 c
62 R.PIG - 0.57 p
155 L.PoG TRt 0.57 p
55 I.PrG - 0.50 p
89 L.ITG B 0.50 p
104 R.FuG B 0.50 p
142 L.IPL Tt 0.50 p
151 L.PCun TRt 0.50 p
162 R.PoG Tt 0.50 p
205 L.OcC A 0.50 p
207 L.OcC A 0.50 p

H: ¢ BN hub, p SEERIE] hub
R 3.4 MEIR TR IIAIAE 2B i B AR 7T A [ hub ko0 A
5 Hub X e NN hub FIBEZE  Hub KA

103 L.FuG T 1.00 c
161 L.PoG Tt 0.93 c
208 R.OcC R 0.93 c
5 L.SFG At 0.86 c
6 R.SFG At 0.86 c
38 R.IFG i 0.71 p
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62 R.PIG il 0.71 p
89 LITG it 0.716 p
104 R.FuG it 0.71 c
205 L.OcC B 0.71 c
56 R.PIG Gl 0.64 p
93 LITG il 0.64 p
107 L.FuG il 0.64 p
155 L.PoG Thir 0.64 p
207 L.OcC B 0.64 p
102 RITG it 0.57 p
162 R.PoG T 0.57 p
182 R.CG ks $ X2 0.57 p
215 L.Hipp B %A 0.57 p
64 R.PIG Gl 0.50 p
156 R.PoG T 0.50 p
197 L.mvOcC /AL 0.50 p

VE: ¢ ABEELA hub, p MAEER[A] hub

333 X EHHIERMRHHER
3.3.3. 1 &R/ RSP X 4 7] 2 5

SJRAKCE LRI LS, AR BN 2R, BARLE RAT YIT
AT HIAIAE B8 VS (2 RBERTIBLLI p = 0.0001, A7 J5 HIAIE i VS fe BEx i 401

1] p=0.0001, VHJ7 Hi 5 FARAE 35 W LE X p = 0.0005 (W1 3.3 s ).
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E: NC Ronf@ X e, V1 £ (TMS JGIT R TRD 41, V2 £~ rTMS 697 )51 TRD
A,

3.3.3.2 JRERAKP AR S AL X 2 ) 22

TE 2 RSP b UL 5 0, FRATH k25 40 BT tH R (X B3 T k20
)22 5 o HVAISIE A — b 5 R PR B I, ANAORH I R R L4 A .
SE TN A 73 B MR PEAAISRE £ RO R A M) AR S AR 2, JA TR A AR XA
TF IR L, 45 RGP A R SR T S LRSS R rak, iR o,

TR E A S R BT 127 DT R R E TR RS WBITHTEA 14
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AR EVEZE R BT R BE AL S A A E FDR RS R . £ETCH
R, YR T AT A SRR A 139 M A HIMEEEER: BT
51 N R ILEEVEZE R 16T R B A SR TRALAE 148 7 RiAb R I,

EMER. SHBRZESWE 3.4~3.5 fix.

Most differently partitioned nodes in response group, permutation method

3.4 7 ko 2 K B A R A R A A 22 S 1Y R AT

E: NC RKonf@ X e, V1 £ (TMS TR TRD 41, V2 £~ rTMS 577 )51 TRD

Most differently partitioned nodes in nonresponse group, permutation method

3.5 J7 BTG N 4 rh Rl 4 SR RSLER A K 22 S 1 R4 A
T NC ZoR B IR4L, V1 FoR rTMS YT HI TRD 41, V2 7R rTMS 97 5 1
TRD 4.
FEI, F5 A I = ) S I 250 N v R TR T RS IR A R AR L G ) R I
AL I R A (FEILER 3.5), IR LEZ 77T i 26 KB 70 #2 Ab PN A% 2545 5.

(e gE% X, Ebin DLPFC. VMPFC. Wi, BEMIZCIRIA. 5, Keridnasal.
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I, AT L X 7 a5 21 (IR HRZEL L VAT AT RO M N4« 367 HIT Y
MmN BT R AR VBT IR TEM AL o3 e X Y R R & T
(Al — A REER R A oL, WAl 3.6 Pl

AR 3.5 MEVAVEANAICAE B 20 i = 2 WA a7 i e v 52 2 Xl e R AR 4 ) 2 S )

we RKX p fH AN
6 Right lateral superior frontal gyrus <0.001* Loy
19 Left middle frontal gyrus <0.001* At
20 Right middle frontal gyrus <0.001* At
28 Right lateral middle frontal gyrus <0.001* At
152 Right precuneus <0.001* T
159 Left postcentral gyrus <0.001* Thi -
163 Left hypergranular insula <0.001* i &
168 Right dorsal agranular insula <0.001* i &
177 Left rostroventral cingulate gyrus <0.001* N5 R 5
183 Left caudodorsal cingulate gyrus <0.001* NGRS
191 Left medio ventral ociipital cortex <0.001* B
215 Left rostral hippocampus <0.001* T %
220 Right ventral caudate <0.001* AN
228 Right dorsal caudate <0.001* AN

VE: *#orit FDR (p<0.001) £2iF

46



5 3 B JE TN 2 A P 21 X 20 U SRR GA T T XEVR RV AIE B A 1 i 5 D 2R AR 1

Statistically significant differences in the community structure of specific nodes, between groups
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3.3.4 ImpRAHR

3.7 2L T IRRA R R . FEIRTT AR IR 2 b, e e 1 s R

AENEAES 17 TP IR WU B> 56 1A A2 3 0 25 1 S AR SR A (r = -0.66, p =

0.0269) . FEERAR A PEE LK 5 0T i Pl AL REBR (B E S0 2 AT ¢, T W AR BT
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AME B A H. X — MG YT B JE B BRAR S PEAT 17 IR0 IR WU 7 (IR 5
IR OCTE BB RIEIE . &5 A XA Z T 5 17 TS /R UE 70 60 2 S A
RIVEE R, o M 2 Wkl S5 AR SRR PN 8 AR R AR A O 7T DA S I
BTN R AL 21 X rTMS IR RO, SR NER 2 Ga T HRA
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PR RERE DR AT OC 1) B B X AP (E H B 5 M08 (i, miT#0% . VMPFC, g
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JIG D] 2% R B 55 A 2 IO T 70 AL AT S 5 O S Ak, 170 hub R A 4 S BB A
R HRE EREBEMERAP T, A, BT EEGERRLEHIA hub
s BT PO AT R S R 2R S0 AL RV £ DI REZ RV K P 1 o BRAE K AR 2
W77 13 A FEHVAIRE 7E P9 (KRB hub s 78 T X X N 1 5 I
i, RILH —E RIS TE, BRI B M RS R T ARE T B EER
Wit o ASTIE 7 45 AR 7= SOV T Hh S5 10 0 28 bR 25 0 A8 A mT REARR 1610 22 4t v A A
BEIIREMIATAT, S ANE N X E A S Thae R AR AL HAh, X—45%
AR T VARE SRR, FEBEA: (KAR DGR 72 2% 42 4% 99 1000 g 2838 1 i 14
FOEFESEAR,  Jo A 42 JRi i W9 28 5 R AR S A R o AE XY R i S AL Y
21-rTMS A7 A e R B ok 2R F 2 1Y) DX A K8 2 A RN 28 45 5 A B 1) X e g
DX, R X i X AR 2 A - 25 2R G A BB Ry, BRI FE ik iE X
il X SRR B ARG, 5 DLPFC 45 % BLEEM 45 M IR . BEAE R4 4
FIR AR 22 SR T e e AR 21 100 2R S 7T, J S Xt 26
B 7 A . 21-rTMS VAT Ja B E RIS 2830 i 1 SC B X i FL 4 m] g
Fe 7 AR P AR WL R IR 1 AR S AN RN X [R5 2 R A% 3, AT e 5 14 7™
FESE o AESG TS5 AWARAE 1R T7 A R AR AR T T 3GE,  rTMS AR R PE AR
S KR 10 /2 N DLPFC 2 2 51 62 Bl 4117 R 5 10 20 B A4 AL B DO, K i, 4o
22 TUIIIH SRR 5% 54 1 I R (R A R 23 2 18 Ao AR (0 B i ) e s 5
22T R IR MEAE A H (4 2 o BF T8 VO IIAICEE 5 SCBE [ 22 R 46 v 5 5 Ak
BLRE T AU ESAT O, T HPAISAE (76T 1 F At A AR AR #1771 S AL I e 22 1]
2% [ WAIELTUNAL LG IT A 2 A RIS 283 A P R A4, Horpi

FEARN XA FTAIRT ACC Sfi X B0, AR IR st 5T v BT F IR T 7 3SUAS
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A5 o

ARHIF I I R LA M Hy M A AR S A B 17 T AR W53 Ik 23 56
ZNAAFAEAE 35 B RO ORI o RIS, FRATT A I IX TG 18 A X607 30 i B 2H 72 T
MNZH, TRD HBFHALE rTMS JRITRIERA 2 hub £, XFIRILIX S B A H 52 3
PRI o TAE rTMS 697 )5, X7 2CH Wi N ZH H hub Je PRV R 5 8 e fE 21
FHOARARA: T &8 Te i 20 Pt X KR T hub 85 B A EAER, {8 hub 15 £UHY
RIARAT A, X T4 8 2 R aE BAC 0. g S5 EH hub
AR S IO T BT S IR R RIS R & . AT %N, #5555 DLPFC
ZIAFESS MR, 2 - AR () — 807, S 50 HIHAT DR AE 28 79
DA LEFMAIRE (0 FE S HIF 70 v IR 0 7 R 38 A B A7 M R4 S 0 s T B
SR, XRWESE T AR S B AR, KRR TR AR AE B
HAFAE UG- IR S R R T RE (1) 5 g s U9t k4, Seminowicz S541 %t
FIHRAE B R Ju o T i 7%, 2528 7 BT PET Bl 45 77 AR B 7Y () Rk g
B, A8 R - AR I B (0 AR A 22 S AT e B AIAISRE B VR I -- Wi B R 58 LAY
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W Ty SR S M S 17 TP IR (198053 8 2 (B A7 12 56 S 35 1 SR %
Yo RIS, AKX E hub 48 A 5 I DR T B 5 I PRAE S 25 SRR
AW o IR FRZR BT A BB SO B A2 TR 1 e S T 21 X I & i

SRR T R PEIIEICLE B T AU X .
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Left and Right

Lobe Hemisphere Label.L Label.R Modified Cyto-architectonic
SFG_L(R) 7_1 1 2 A8m, medial area 8
SFG L(R) 7 2 3 4 A8dI, dorsolateral area 8
SFG_L(R)_7_3 5 6 A9I, lateral area 9
SFG_L(R) 7 4 7 8 A6dI, dorsolateral area 6
SFG_L(R) 7.5 9 10 A6m, medial area 6
SFG_L(R) 7. 6 11 12 A9m,medial area 9
SFG_L(R) 7_7 13 14 A10m, medial area 10
MFG_L(R) 7 1 15 16 A9/46d, dorsal area 9/46
MFG_L(R)_7_2 17 18 IFJ, inferior frontal junction
MFG_L(R)_7_3 19 20 A46, area 46
MFG_L(R) 7 4 21 22 A9/46v, ventral area 9/46
MFG_L(R)_7_5 23 24 A8vl, ventrolateral area 8
MFG_L(R) 7 6 25 26 A6VI, ventrolateral area 6
MFG_L(R)_7_7 27 28 A10l, lateral areal0
IFG_L(R) 6 1 29 30 Ad4d,dorsal area 44
IFG_L(R)_6_2 31 32 IFS, inferior frontal sulcus
Frontal Lobe IFG_L(R) 6 3 33 34 A45c, caudal area 45
IFG_L(R)_6_4 35 36 A4b5r, rostral area 45
IFG_L(R) 6 5 37 38 Addop, opercular area 44
IFG_L(R)_6_6 39 40 Ad4v, ventral area 44
OrG L(R) 6 1 41 42 Al4m, medial area 14
OrG_L(R) 6 2 43 44 Al12/470, orbital area 12/47
OrG L(R) 6 3 45 46 Alll, lateral area 11
OrG L(R) 6 4 47 48 Allm, medial area 11
OrG_L(R)_6_5 49 50 A13, area 13
OrG L(R) 6 6 51 52 A12/471, lateral area 12/47
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PrG L(R) 6 2 55 56 A6cdl, caudal dorsolateral area 6
PrG_L(R)_6_3 57 58 Adul, area 4(upper limb region)
PrG L(R) 6 4 59 60 Adt, area 4(trunk region)
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PrG L(R) 6 5 region)
PrG_L(R)_6 6 63 64 Ab6cvl, caudal ventrolateral area 6
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A1/2/3ll, areal/2/3 (lower limb
region)

Adll, area 4, (lower limb region)
A38m, medial area 38

A41/42, area 41/42

TE1.0 and TE1.2

A22c, caudal area 22

A38l, lateral area 38

A22r, rostral area 22

A21c, caudal area 21

A21r, rostral area 21

A37dl, dorsolateral area37

aSTS, anterior superior temporal
sulcus

A20iv, intermediate ventral area 20
A37elv,
area37
A20r, rostral area 20

extreme lateroventral

AZ20il, intermediate lateral area 20
A37vl, ventrolateral area 37
A20cl, caudolateral of area 20
A20cv, caudoventral of area 20
A20rv, rostroventral area 20
A37mv, medioventral area37
A37lv, lateroventral area37
A35/36r, rostral area 35/36
A35/36c¢, caudal area 35/36
TL, area TL (lateral PPHC,
posterior parahippocampal gyrus)
A28/34, area 28/34 (EC, entorhinal
cortex)

TI, area TI(temporal agranular
insular cortex)

TH, area TH (medial PPHC)
rpSTS,
temporal sulcus
CpSTS,

temporal sulcus

rostroposterior — superior

caudoposterior  superior
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Parietal Lobe

Insular Lobe

Limbic Lobe

Occipital Lobe

SPL_L(R) 5 1 125 126 ATip, intraparietal area 7(h1P3)
SPL_L(R) 5 2 127 128 AT7c, caudal area 7
SPL_L(R)_ 5 3 129 130 ATpc, postcentral area 7
SPL_L(R) 5 4 131 132 AbI, lateral area 5
SPL_L(R).5 5 133 134 ATr, rostral area 7
IPL L(R) 6 1 135 136 A39c, caudal area 39(PGp)
IPL_L(R)_6 2 137 138 A39rd, rostrodorsal area 39(Hip3)
IPL_ L(R)_ 6 3 139 140 A40rd, rostrodorsal area 40(PFt)
IPL_L(R)_ 6 4 141 142 A40c, caudal area 40(PFm)
IPL_ L(R) 6 5 143 144 A39rv, rostroventral area 39(PGa)
IPL_L(R)_6_6 145 146 A40rv, rostroventral area 40(PFop)
PCun_L(R) 4 1 147 148 AT7m, medial area 7(PEp)
PCun_L(R) 4 2 149 150 A5m, medial area 5(PEm)

151 152 dmPOS, dorsomedial
PCun_L(R) 4 3 parietooccipital  sulcus(PEr)
PCun_L(R) 4 4 153 154 A31, area 31 (Lcl)

155 156 A1/2/3ulhf, area 1/2/3(upper limb,
PoG_L(R) 4 1 head and face region)

157 158 Al/2/3tonla, area 1/2/3(tongue and
PoG_L(R) 4 2 larynx region)
PoG L(R) 4 3 159 160 A2, area 2
PoG_L(R) 4 4 161 162 A1/2/3tru, areal/2/3(trunk region)
INS L(R) 6 1 163 164 G, hypergranular insula
INS_L(R)_6_2 165 166 vla, ventral agranular insula
INS L(R) 6 3 167 168 dla, dorsal agranular insula

169 170 vild/vlg, ventral dysgranular and
INS_L(R) 6 4 granular insula
INS L(R) 6 5 171 172 dlg, dorsal granular insula
INS_L(R)_6_6 173 174 did, dorsal dysgranular insula
CG L(R) 7 1 175 176 A23d, dorsal area 23
CG_L(R)_7_2 177 178 A24rv, rostroventral area 24
CG_L(R) 7.3 179 180 A32p, pregenual area 32
CG_L(R) 7 4 181 182 A23v, ventral area 23
CG_L(R) 7.5 183 184 A24cd, caudodorsal area 24
CG_L(R)_7_6 185 186 A23c, caudal area 24
CG L(R) 7.7 187 188 A32sg, subgenual area 32
mvOcC _L(R) 51 189 190 cLinG, caudal lingual gyrus
mvOcC L(R) 52 191 192 rCungG, rostral cuneus gyrus
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Subcortical Nuclei

mvOcC _L(R) 5 3
mvOcC L(R) 5 4

mvOcC L(R) 5 5
I0cC_L(R)_4 1
I0cC _L(R) 4 2
IOcC _L(R) 4 3
OcG L(R) 4 4

l0cC _L(R) 2.1

I0cC _L(R) 2 2
Amyg L(R) 2 1
Amyg_L(R)_2_2
Hipp L(R) 2 1
Hipp_L(R)_2 2
BG_L(R) 6 1
BG_L(R)_6_2
BG_L(R)_6_3
BG_L(R)_6_4
BG_L(R) 6 5
BG_L(R)_6_6

Tha_L(R)_8_1
Tha_L(R)_8_2
Tha_L(R)_8_3
Tha_L(R)_8_4
Tha_L(R)_8_5
Tha_L(R)_8_6
Tha_L(R)_8_7
Tha_L(R)_8_8

193
195
197

199
201
203
205
207

209

211
213
215
217
219
221
223
225
227
229
231

233
235
237
239
241
243
245

194
196
198

200
202
204
206
208

210

212
214
216
218
220
222
224
226
228
230
232

234
236
238
240
242
244
246

cCunG, caudal cuneus gyrus
rLinG, rostral lingual gyrus
vmPQOS,ventromedial
parietooccipital sulcus

mOccG, middle occipital gyrus
V5/MT+, area V5/MT+

OPC, occipital polar cortex

iOccG, inferior occipital gyrus
msOccG, medial superior occipital

gyrus
IsOccG, lateral superior occipital

gyrus
mAmyg, medial amygdala

IAmyg, lateral amygdala

rHipp, rostral hippocampus

cHipp, caudal hippocampus

vCa, ventral caudate

GP, globus pallidus

NAC, nucleus accumbens

vmPu, ventromedial putamen

dCa, dorsal caudate

dIPu, dorsolateral putamen
mPFtha, medial pre-frontal
thalamus

mPMtha, pre-motor thalamus

Stha, sensory thalamus

rTtha, rostral temporal thalamus
PPtha, posterior parietal thalamus
Otha, occipital thalamus

cTtha, caudal temporal thalamus

IPFtha, lateral pre-frontal thalamus
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