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Applications to Cognitive Science

Off-line spontaneous brain activity and memory
consolidation

n

Reverse replay of
behavioral sequences in
hippocampal place cells
during the awake state.

Foster and Wilson, 2006. Nature; Colgin and Moser, 2006. Nature @

Applications to Cognitive Science

Resting-state fMRI and memory consolidation

Motor learning
group

Control group

Motor learning but not motor performance modulated
subsequent frontal-parietal resting-state network @

Albert et al., 2009. Curr Biol

Applications to Cognitive Science

Enhanced brain correlations during rest are
related to memory for recent experiences
Tambini et al., 2010. Neuron
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Applications to Cognitive Science Applications to Cognitive Science

Episodic memory and Alzheimer disease: Resting-state fMRI, memory consolidation,

APOE ¢4
* Subtle change of episodic memory is the earliest

cognitive deficit in AD (Schwindt & Black, 1999, Neurolmage) > Question-1: Resting-state fMRI, hippocampus activity,

and APOE &4 healthy carriers?
« Consistently decreased activation in AD patients
during both encoding and retrieval stages of episodic

memory (Schwindt & Black, 2009, Neurolmage) » Question-2: Spontaneous activity modulation by episodic

) o Encoding memory task in the brain regions for encoding?
*  Mechanism of episodic memory

consolidation after encoding? S
9 Consolidation

Retrieval @ @

Applications to Cognitive Science Applications to Cognitive Science

Design
Participants:
« Scanning sessions (3T Siemens):
« 917 students ==) S1 Resting-state (Rest1) 8 min

212 213 2/4 3/3 3/4 4/4

S2  Pictures (indoor or outdoor) (encoding) 5 min
1 52 13 799 51 1

S3 3D structure 8 min
« Two groups of healthy APOE carriers: g4/3 vs. =) S4 Resting-state (Rest2) 8 min
€2/3, n=20vs 19, (half males), 18 — 23 yrs from S5 Retrieval: old or new (2 runs) 10 min
BNU, match for IQ and education » Rest2/Restl: spontaneous brain activity
modulation by task
Wang, , Yan et al., 2012. PLoS ONE @ Wang, , Yan et al., 2012. PLoS ONE @

Applications to Cognitive Science

Applications to Cognitive Science

Hippocampus

Behavior result: retrieval performance

A ReHo . 13 = C 0w ey
: % 028
°
d’ mean SD t p : o
10 s
213 2.46 0.68 387 0.7 "
4 2.54 .
3/ 5 0.63 APOE c2/e3  calch ®RPOE c2/es e3led
FAFY * APOE £2/e3
2 S R=0097
22 e p018s

No significant difference between the two groups ,;P?E il 22
podos | !
ReHoratlo ** ** ** ** "Reloratio” * **

@ (P<0.05,SVC) @
Wang, , Yan et al., 2012. PLoS ONE

Wang, , Yan et al., 2012. PLoS ONE
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Applications to Brain Disorders

* Alzheimer's Dementia (AD)
* Depression
* Autism Spectrum Disorder (ASD)

Applications to Brain Disorders

ALFF in AD

Applications to Brain Disorders

Wang*, Yan* et al., 2011,
Hum Brain Mapp

Applications to Brain Disorders

Degree centrality in AD

A Mean HC group Mean AD group B
% -~ 7o

Dai, Yan et al., 2014. Cerebral Cortex.
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Applications to Brain Disorders

Classification = ™

» Multi-mo
characteriz:

0GR

HES.L

* Features Lateral view
* ALFF
* ReHo
* Region
* Gray nn Medial view " "
« Accuracy: 89.47%
Dai*, Yan* et al., 2012, Neurolmage @
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Applications to Brain Disorders

* Alzheimer's Dementia (AD)
* Depression
* Autism Spectrum Disorder (ASD)
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Wang.., Yan* et al, 2017. ) Psychiatry Neurosci Wange, Yan etal, 2011. Hum Brain Mapp Qiut, Yand, et al, 2014, Acta M
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Whiteford et al., 2013. Lancet
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Depressive-like behavior in rat model

of caregiver maltreatment

2 Methods
Treatment Forced swim Sucrose preference Social interaction
test test test
- g a
W[y 8 o T & -
> ) o 220 | ==
Infancy Adolescence Adulthood
PN PNS PN12 PN45.55 PNG0-80
Pups Raising with a control Forced swim test
Bom  mother or low-bedding  Sucrose preference test
mother Social interaction test

Yan et al., 2017. Transl Psychiatry @

Depressive-like behavior in rat model
of caregiver maltreatment
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Depressive-like behavior in rat model
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The R-fMRI Maps Project
um for Depression and Bipolar Disorders

of caregiver maltreatment
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Yan et al., 2017. Transl Psychiatry

Ahypothatical e
mood disorders

Symptom-based categories Integrated data Data-driven categories

re e
Physiology }‘

fareeratary marsers

Behavioral process
B stectiebas W

Biotypes in Depression

w

TS resporaa ain (%)
s 8 & 3 3

Drysdale et al., 2016. Nat Med

fALFF ReHo

16 MDD vs. 26 2 3 B
Yamamura., 2016. Trans! Psychiatry

30 MDD vs. 30 2 B3 R
Liu et al., 2014. Hum Brain Mapp
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16 MDD vs. 16 i 34 #
Liang etal., 2013. PLOS ONE
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22 MDD vs. 19 2 RxT 25 MDD vs. 25 2]
Liu etal, 2013. J Affect Dis Liu etal., 2017. J Aff

18 MDD vs. 18 f2 5t R
Wang et al., 2012. PLoS ONE
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— g
Power failure: why small sample e
size undermines the reliability of

neuroscience

> GHHTER, SMEERAE
HORTREMER N
ANALYSIS I > MRS TG NLH8%-31%

Button et al., 2013. Nat Rev Neurosci

Scanning the horizon: towards
transparent and reproducible

neuroimaging research 20156, IMRIBFS S EHEA
Poldrack et al., 2017. Nat Rev Neurosci PN A9
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REST-meta-MDD
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Within DMN Connection
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Within DMN Connection
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SVM: 65%

SVM on gray matter volume: 73.5%
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Aberrant intrinsic functional connectivity in thalamo-

cortical networks in major depressive disorder

(A) ivity with
Prefron!al Motor Somalosenso

Cortical
Regions-of-interest

@ Parietal TemEral Occipital

Kong, , Yan*, , Si*, 2018. CNS Neurosci Ther 4
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Kong, , Yan*, , Si*, 2018. CNS Neurosci Ther

Applications to Brain Disorders

* Alzheimer's Dementia (AD)
* Depression
* Autism Spectrum Disorder (ASD)

Altered Developmental Trajectories in Intrinsic
Function between Default, Salience, and Executive
Networks in High-Functioning Autism

Yang, , Yan*, in prep. ' 7

Altered Developmental Trajectories in Intrinsic
Function between Default, Salience, and Executive
Networks in High-Functioning Autism

Yang, , Yan*, in prep. ' 8
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Altered Developmental Trajectories in Intrinsic

Function between Default, Salience, and Executive
Networks in High-Functioning Autism
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Altered Developmental Trajectories in Intrinsic
Function between Default, Salience, and Executive
Networks in High-Functioning Autism
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DMN-SN Carrelation (2)
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Physiological Significance of R-fMRI Indices: Can Functional
Metrics Detect Structural Lesions (Brain Tumors)?
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Fan,, Yan*, in prep.




Physiological Significance of R-fMRI Indices: Can Functional

Metrics Detect Structural Lesions (Brain Tumors)?
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Physiological Significance of R-fMRI Indices: Can Functional
Metrics Detect Structural Lesions (Brain Tumors)?

Patients Controls

Without Standardization
With Standardization
ao0s

Fan,, Yan*, in prep.
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ﬂ% The R-fMRI Journal Club
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Preprints of the R-fMRI Network
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Preprints of the R-MRI Netwark (PRY) is a prepriat, apen-access, free-submission, open-discy
of R-IMRI related research. The goal of PRY is to supplement the pee reviewed journal publics
muicatis research g
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