Graph Theoretical Analysis:

Applications

R
Chao-Gan Yan, Ph.D.

yancg@psych.ac.cn
http://rfmri.org/yan

Institute of Psychology, Chinese Academy of Sciences

Applications to Bulimia Nervosa

istological o 2
moan 4
1"“\1"“‘"*‘."\'-" m

& = g v
< \’ ’/ b\uﬁu‘t’m_w'v

Structural brain network Functional brain network

Orbitofrontal

Temporal poie

‘Graph theoretical analysis

Applications to Bulimia Nervosa

Wang etal., 2017.

1 Psychiatry Neurosci

0345 pe0.027 H 5 o] 2 [woss poonr

o, o33 po0n2 | B

E FREEI)
Buimia Buimis

0394 p=0.011

Rightnfeiortmporalgyrus

)

G o 0 " e} [
Buimis Orive for thinness Orivefor thinmess.

N BN>NC . BN<NC

Between-group differences in nodal strength (nodal degree or efficiency) and
their associations with clinical variables in patients with bulimia nervosa.
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A wide range of density thresholds (10% < density < 34%, step of 1%) was
chosen to allow prominent small-world properties in brain networks to be
observed, similar to a previous study. For each metric, the area under the
curve (AUC) for this density range was calculated as representative to avoid
the results being dependent on a few densities.

Applications to Bulimia Nervosa

Wang etal., 2017.

1 Psychiatry Neurosci

A B
,
o o 8 <t
z y » 7
AL D, P\ =
) :
{ \ ,
. by Py 2 B 1
= ML)
° < e % T
7 2 Q 3 I I
: = Ky X
. :
e i X
(1]

@Primary M @ Unimodal @ Heteromodal
@Paaimbic @Limbic @ Subcortical

Between-group differences in whole-brain functional connectivity (NBS)
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remains a prime target for understanding the
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%E: a2 REST-meta-MDD consortium contains pathophysiology of depression, with particular

8 o neuroimaging data of 1,300 depressed
£8 25 MDD research . . .
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Reduced default mode network functional connectivity
in patients with recurrent major depressive disorder
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Lianne Schmaal

ENIGMA MDD: seven years of global neuroimaging Chair of ENIGMAMDD
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studies of major depression through worldwide
data sharing

ENIGMA MDD. Many research institutions in China
have shared neuroimaging data from individuals with
depression with the which
has recently published the fEStIarge=scale mega-analysis
on resting state functional MRI data of 1300 depressed
patients and 1128 healthy controls from 25 research
groups in China'”.

Schmaal et al. 2019. Translational Psychiatry

for identifying potential cultural differences in
brain alterations associated with MDD.
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14

REST-meta-MDD

el M.l

mEmEE

SCRA—R, RGN ERBENAR R
BB RO B HRROMA

A =

@I PRIBLOIAT BB, R, ALK, W
l

W, WHFRE, FANES SRS, PO
mEm, FETODbE SSSAAA

15

15

Proposals

TR 2 B RS S0 1 9 e
2 A K A 80 LT

3 PG 00 R R 5 T i
4 ¥

-

ft
68 A AR S 0K 2 5 3 FHAMDEI T H 41

1 B R R 23 5 40 O 9 5 KL
015 21 2 2 4 A 0 O 2 0 08 % 2 iR 7 B B
B R T A K 0 BT -3 % o 8 R R 2 0 U1K 2 4 7 B
Abnormal interhemispheric connectivity in major depressive disorder: an voxel mirrored homotopic
9 conncerivity analysis of 2428 individuals from REST-mera-M DD working group - 1 86 T
10 S D L R 5L R
LR 40 9 2 R A A R B

2O R4 8 T 09 D L5 3 B (R 5 LK BE ok I 28— B B

14 B 5 A 702D G (LR A 3 — B R R B

15 M R R B SRR S o KR

16 MDD B[ % 57 o HL B 5L 157K % 5575 6 i

1T B G 6 R b 5 S 23— I R B

18 VA AR B RS 3 FHAMDE A R

19 R AL D A S B (R LR AT AR 7 58— BR B

2035 5 54 0 10 B 30 A 5 2 B < [9BSR 3 — R B

21 Integrating graphic measures and deep learning technology to detect MDD atthe individual level U 15k 34 7 B i A 6 MR 9o
Changes in local brain activity and functional connectivity in major depressive disorder patients with

2 insomnia 05 K S R 58 R B

7 B ok 23— B B

23 The structural and functional alterations of brain in MDD with gastrointestinal symptoms
Evolution of Brain Network in Depression: An Age and lliness Duration-assaciated Cross-sectional

24 Study )1 4 7 .
Abnormal resting-state functional connectivity of nucleus accumbens in patients with major depressive

26 disorder R
Resting-State Functional Connectivity of the Habenula in Depressive Disorder Patients With and

5 Without Suicide-Related Behaviors IR 2 IR

29 Bascline time variability and co-activation pattern based evaluation of severity in patient with MDD 4 1 J 22 bt 40 5%
Common and different patterns of altered functional activities in drug-naive and teeated first-cpisode

30 depressive patients T
Relationship of brain structure of MDD patients and metabolome expression in classical rodent models

B ALk

20 1 R AHES BT
E [ sk Mo gi| skt
¥ ‘

T

ks | | 5 & FIGEER “2017 4 2 ARGERRILTIE” AR,
I BB £ h B I
e WA AN L e | | 4R 7: AT
Ay SR S HIwE KRS
; 12 RARSRMERMMIE, AT NIRRT

RISEAE, FRIEAHENILY,
B

BanE

CHRIPS (P95 : 8554

G, it 1 ARRR | | ——
R
: F——
i em e
I i e
OO CRettof e sk s
gutiare i 0 : - &
R s 1 1 3 Ty
£ R DHAD R ' i TR T
s = = =
o Firk
S ———— | —
f "
i 3 =T
WE
* 9 2018.9.6 1 ]
FRERGPREL 0 T
s e
R o W ETTRRE o 16

16

T-meta-MDD Progress

A

Time sres fromesch rgionof st

oy Disrupted Dynamic
Functional Brain Networks
in Major Depressive
Disorder: Evidence from A
S SN T Vindow) Multi-site Resting-state
Thrsdoled s birized fMRI Study

o Dynamic graph metrics
Sparsiy (4)

%  Yi-ChenglLong  Zhe-Ning Liu

Long et al., 2020.
Neuroimage:Clinical

18



REST-meta-MDD Progress

Discovery

Biotypes of major
depressive disorder:
neuroimaging
Replication - evidence from

e e resting-state default
mode network
patterns

/ | Liang et al., 2020.
Su-Gai Liang Tao Li Neuroimage:Clinical

19

19

REST-meta-MDD Progress

Disrupted Intrinsic Functional Brain Topology in Patients with Major
Depressive DisorderDisrupted Intrinsic Functional Brain Topology in
Patients with Major Depressive Disorder

Hong Yang

Egop

Yang et al., 2021.
Molecular Psychiatry.
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Applications to Depressio
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Figure 1. Group differences in network topological properties between major
depressive disorder (MDD) patients and normal controls (NCs). (a) Violin plots
illustrating the area under the curve (AUC) parameters of the global efficiency (Ega)
and local efficiency (Exc) for MDD patients and NCs. Means and standard deviations
are depicted. (b) Eqer and Eiec across a density range between J0%IaNAIBA%) Each
point and error bar denote the mean and standard deviation at each density level,
respectively. Asterisks indicate a significant difference at this density threshold. (c)
Group differences in efficiency, degree and betweenness at the nodal level.
Insignificant nodes are shown as green spheres, whereas blue (MDD < NC) and red
(MDD > NC) spheres denote significant differences after FBRIGORtion The size of

the significant nodes reflects the effect sizes of group differences. **: p < 0.01.
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Disrupted hemispheric connectivity specialization in ventral attention
network and cerebellum in patients with major depressive disorder
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