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The School of Data Science (SDS)

Students

Total: 36

Faculty

Research Funding: RMB 32 M (69 projects)
Industrial Funding: RMB 160 M (46 projects)
Papers: ＞270
34 papers in AoS, JASA, JRSS-B
(Top Journals in Statistics ）

10 papers in TPAMI
（Top Journal in Machine Learning）

Research Funding and Papers
Graduated Students in past years：
Undergraduate Students: 263
Graduate Students: 241
Students in SDS now:
Undergraduate Students: 304
Graduate Students: 364

Industrial Collaboration

Signed strategic cooperation memorandums with INESA (Group) Co., Ltd. , UniDT Technology (Shanghai) Co., Ltd.,Shanghai Ideal 
Information Industry (Group) Co., Ltd., State Grid Shanghai Municipal Electric Power Company, Inspur Co., Ltd. et al (＞10)
Established 7 school-enterprise joint laboratories with companies, such as Bank of Communications, China Construction Bank

23 faculties, including:
1 academician
3 national-level talent program

Professors
5 National Youth Talent Program

awarders
2 Province-level talent program

awarders



Institute of Science and Technology for Brain-Inspired Intelligence

Research Fields

PIs: 33
Postdocs: 29

Postgraduates: 185 
RAs: 27

Technicians:13
Visitors: 14

Total: 301
Research Team

>300 Papers

Research Funding: RMB 1 B 
Industrial Funding: RMB 90M

International Collaboration Funding: 28M
Philanthropic Funding: 4M

Research Funding

Computational neuroscience
Cognitive neuroscience 

Population Neuroscience
Applied Mathematics

Computer Science
Biomedical Engineering

International Collaboration

Fudan-Cambridge Brain Health Institute (BHI)
FdU-USyd Brain and Intelligence Science Alliance（BISA）

……

Research Facilities

MRI
High Performance Computing

……

Nature
AMERICAN JOURNAL OF PSYCHIATRY

……



ZhangJiang International Brain Imaging Centre (ZIC, 400M RMB)

You can find a video about this page in the website.



You are welcome to visit us

Imaging Centre

Nature 556, 157-158, 5th April 2018



6 Cohorts (15,000 subjects) Prof. Zhao XM and Prof. G. Schumann

First Episode 
MDD

Dr. Luo Q

Stroke
Dr. Wang H

Degenerative diseases
Dr. Luo Z

First Episode 
SCZ

Dr. Zhang J

Autism
Dr. Cao M

Healthy 
Dr. Zhang XY

Shanghai 
Mental Health 

Centre

XiangYa
Hospital

ZhongShan
Hospital

HuaShan
Hospital

XingHua
Hospital

Fudan univ

13.08 M 13.94.5 M 13.835 M 14.79 M 10.903 M 27.67 M

Case/Control
1000/1000

（2000 ）

Case/Control
500/500

(2 follow-ups, 3000)

Case/Control
1000/1000

（2000 ）

Case/Control
1000/1000

（2000 ）

Family Data
300 x 3

( Multiple follow-ups,1500 
Brain ）

Normal 
Subjects

4000
（4000）

International and national datasets Dr. Cheng W

Disease

Hospital

Data

Funding

ZhangJiang International Brain BioBank (ZIB, 100M RMB)



A total of 4000 university students with 

Year 1 and 4,  graduated 5 and 10 years

• genetics 

• brain images

• gut 

• behaviours

Heathy Cohort: An Example

Assess the impact of university education on your future career



张江国际脑库入组数据(2021.12.31)



Your site here

1. Resolving heterogeneity in schizophrenia through a novel systems approach to
brain structure: Individualized structural covariance network
analysis Molecular Psychiatry, 2021, July 28

2. The genetic determinants of language network dysconnectivity in drug-naive
early stage schizophrenia, npj schizophrenia, 2021 Mar 3;7(1):18. .

3. A global overview of genetically interpretable multimorbidities among common
diseases in the UK Biobank. Genome Med 13, 110 (2021).

4. Psychiatric disorders in China: strengths and challenges of contemporary
research and clinical services. Psychological Medicine 2021, 1–14,
doi.org/10.1017/S0033291721002816

5. Integration of multi-modal data for deciphering brain disorders, Annual Review 
of Biomedical Data Science, 2021, 4:43-56.

6. Connectivity between the anterior insula and dorsolateral prefrontal cortex links
early symptom improvement to treatment response, J Affect Disord, 2020 Jan
1;260:490-497.

7. Identifying age-specific gene signatures of the human cerebral cortex with
joint analysis of transcriptomes and functional connectomes, 

Briefings in Bioinformatics, 2020 Dec 26:bbaa388.

Outcomes from ZIB



Encyclopaedia for Children Mental Health  

Mental
Health
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age Pregnant I Pregnant IIFamily 

Social 
network

Molecular Psychiatry, 2021 BMC Medicine, 2020 

Sleep duration

Molecular Psychiatry, 2020

JAMA Pediatrics, Submitted

Urbaniz
ation

Nat Commun, 2021 

JAMA Pediatrics, Submitted

Nat Hum Behav, 2021

Screen 
usage

Biol. Psychiatry, Submitted

Reading

PNAS, Submitted

Drug 
abuse

Science Advances, 2021

Drinking

JAMA Psychiatry, 2020

Sleep & 
depression

Biol. Psychiatry, 2020

Abuse

BMC Medicine, 2020

JAACAP, 2022

ADHD



遗

Diet

Cereb. Cortex, 2022

Sleep 
duration

Nat. Aging, in press

Social 
isolation

Neurology, in press

Hearing 
loss

Brain., submitted

Immune 
system

Molecular Psychiatry, 2022

Blood vessel

JCBFM, submitted Neurology, 2020

PD subtype
PD

development

Neurology, in press

AD
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In preparation
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In preparation

AD phenomics

In preparation
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460 Million people viewed 

Cheng,W., et al. Feng,J. (2020) Sleep duration, brain structure, 
and psychiatric and cognitive problems in children. Molecular 
Psychiatry doi: 10.1038/s41380-020-0663-2.

Li YZ et al. Feng J. (2022)  Nature Aging, in press. 

Sleep Duration

In total:  171,739

https://arxiv.org/abs/1710.10386


治
疗

Our 
Approaches 

治
疗

CMA、WES
YM Xu et al. 2018, Neurosci Bull
X Du et al, 2018, Front Gene
Y Fan et al, 2018. Front Gene
H Wang et al, 2020, BMC Medicine

W Chen, et al. 2015 Brain
K Wang et al, 2019.AUST NZ J PSYCHIAT.
L Zhang, et al. 2020. Transl Psychiatry
Y Dai, et al. 2021. Science Bulletin

Imaging “biomarkers”

Repurposing Drug L Zhang, et al. 2020. Transl Psychiatry
Y Dai, et al. 2021. Science Bulletin

Unbalanced 
E / I

Y Chen, J Yu et al. 2017. Cell
HR Fan, et al. 2018. EBioMedicine

治
疗

M
E
T
H
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Theory

Data

T
R
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T
。

Autism



 Treatment of ASD by Bumetanide

66 Million people viewed 



BWAS and related methods

Multi-modality data

TMS treatments

Big Bang Theory

W Cheng, et al, 2015, Brain          
W Cheng, et al, 2016, Brain      
WK Gong, et al, 2018, Medical Image Analysis
Du et.al. , Jianfeng Feng, NPJ Schizophrenia, 2021

Du et.al. , Jianfeng Feng, NPJ Schizophrenia, 2021
Wang et.al., Schizophrenia bulletin , 2018
Liu et.al.,Human Brain Mapping, 2018
Tao et.al.,Schizophrenia bulletin , 2017
Yao et.al.,Human Brain Mapping, 2015
Cheng et.al., npj Schizophrenia 2015
Guo, et.al.,NeuroImage: Clinical, 2013
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Approaches 
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疗
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Machine learning methods

TMS treatments

Unbalanced
Reward vs Punish.

W Cheng, et al, 2015, Brain          
W Cheng, et al, 2016, Brain      
WK Gong, et al, 2018, Medical Image Analysis
WK Gong, et al, 2019, Neuroimage

W Cheng et al, 2016, Brain
ET Rolls et al, 2017, Biol Psychiatry: CNNI
ET Rolls et al, 2018, Cerebral Cortex
W Cheng et al, 2018, Trans. Psychiatry
ET Rolls et al, 2020, Brain Communications
Xie C et al., 2021, Biol Psychiatry: CNNI

K. Feffer, et al, 2017, EUR NEUROPSYCHOPHARM     
P. Fettes, et al, 2016, BRAIN STIMUL
VR Rao, et al, 2018, Current Biology

Multi-scale 
Datasets 

Our 
Approaches 
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疗
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Depression

Dr. Cheng W.



M2RI： Reproducibility
A mixture model approach to assess reproducibility for different MRI-based studies

Sample size:
 GMV                 

70 – 300 samples

 Task activation   
20 – 30 samples

 RSFC               
200 – 2000 samples

Jiao ZY et al. Feng JF, NeuroImage, 2022 https://doi.org/10.1016/j.neuroimage.2022.119166

https://doi.org/10.1016/j.neuroimage.2022.119166


A  Ten Years Journey: 302 neurons+ 4 muscles 



Data assimilation

Synaptic currents

Membrane potentials 

Conductances

Imaging data Neuronal model1 2 3
From Spikes to BOLD

Spike

BOLD 

Func

Structure

Digital TwinBiol.

V1

Heschl

Assimilated Brain SignalNeuronal connections

Excitatory/Inhibitory neuron



~

Microcolumns

23094 voxels * 6 Struc

86 B

Regions

92 regions

20 B

4000 DCU

Voxels

23094 voxels

20 B

4000 DCU 4000 DCU

Versions

Neurons

Computational
Costs

L1

L2/3

L4

L5

L6



Your site here

LOGO DTB history
功能柱水平

2018
13th Dec 

28th 2 
2020

10 M

人工神经网络的发展

12th May 
2020

2 B

2 2021

20 B
4,000 GPU

• The largest general purpose computer
• Environment-friendly computer

12 2021

86 B
4,000 GPU

• Mathematicians
• Computer scientists
• Engineers 
• Neuroscientists



Dimitris Vavoulis; et al, Feng JF (2012). PLoS Comp. Biol. e1002401.                                      Du X. et al. (2022), IEEE Network, in press

http://www.ploscompbiol.org/article/info:doi/10.1371/journal.pcbi.1002401


Plos Comp Biol, 2012， March. IEEE Network (IF=10.8), accepted, 2022.

https://journals.plos.org/ploscompbiol/article?id=10.1371/image.pcbi.v08.i03












You can find a video about this page in the 
website.



You can find a video about this page in the 
website.



DBS



Depression：ACC-based midlife crisis
功能柱水平

ACC_sup_L
Peak x=42.17

MDD Control

ACC_sup_L
Peak x=41.97

Ppermu=0.005 Ppermu=0.360



Depression：Two neuroanatomical subtypes



Zebra Fish (Dr Du JL, 100,000 neurons)

34

Flow Chart

Calcium signal

Spike
Extract

Calculate Inter-spike Intervals

Cross-spike Intervals

Infer

Dynamical 
Projection

Collect



Zebra Fish (Dr Du JL, 100,000 neurons)
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