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(1) Cohort overview

Clinical cohorts 
→ Validation of  

biomarkers

Population 
cohorts 
→ Identification of 

biomarkers
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(1) Cohorts across Europe

Collaborators

• Charite, CIMH (D)
• RUMC (NL)
• NIMH (UK)
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(2) Cohort characteristics

Deeply phenotyped population and clinical cohorts

Several large cohorts across different European countries → Heterogenous 
data sets

Longitudinal data → Coverage over different life spans

Exploration of wide array of predictors possible (including biological, 
individual, psychosocial and spatiotemporal environmental factors)
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➢Heterogeneity (Data Acquisition/Structure/Analysis - Disorders)

➢Sample Size 

➢Curse of Dimensionality

➢Multi-Task-Prediction

➢Data Access, Security and Communication Across Sites

➢Clinical Translation

➢Clinical Usability

(3) Major Challenges for Biomarker Identification 
and Clinical Validation
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“No two teams chose identical workflows to 

analyze the data. This flexibility resulted in 

sizeable variation in hypothesis test results. ” 

Botvinik-Nezer et al. (2020)

“As sample sizes grew into the thousands, 

replication rates began to improve and effect 

size inflation decreased. ” 

Marek et al. (2022)

(4) Harmonization: HALFPipe
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(4) Harmonization: HALFPipe

8



➀
Data input and 

configuration

Terminal-based 

user interface

➁
Preprocessing 

using fMRIPrep

➂
Calculate statistical 

maps

Automated

➃
Quality 

control

Browser-based 

user interface

➄
Group-level 

statistics

Automated

− Berlin project: Imaging genetics across affective/cognitive/social  domains according to RDoC

− Currently: Similar tasks: WM, faces, reward: aiming at  10.000/task)

− Genetics with Sarah Medland

− Join by contacting enigma@charite.de

− Used already in MDD, PTSD (both rsfMRI) and OCD (tbfMRI) 

Waller et al. (2022) NeuroImage

(4) Harmonization: HALFPipe
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Ventral striatal (vST) activation is blunted 
across disorders (except MDD) 

... and is differently related to affective, cognitive 
and social domains across disorders 

Schwarz et al. (2022) Biol Psychiatry

(5) Transdiagnostic Markers
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From local activations to networks
Combining connectomics & 

machine learning for prediction 

(6) Connectomic tools
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Böhmer et al., in preparation

A) Relapsing AUDs: altered network 

organization (rsFMRI)

B) Abstaining AUD patients similar to healthy 

controls

C) Earlier relapse is associated with more 

segregated and less integrated networks in 

relapsing AUDs

D) Prediction of relapse: 81% balanced 

using Gradient Boosting Classifier. 

• Recently detoxified AUDs ((for ≥ 3 years 

• Relapse = occasion of ≥ 60/48 g (male/female) 

pure alcohol intake within 48 weeks

(7) Application: Prediction of Relapse in AUD using 
Connectomics
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Rane et al., in revision

(7) Controlling for algorithms, confounds, clinical 
phenotypes in AUD

13



Rane et al., in revision

(7) Controlling for algorithms, confounds, clinical 
phenotypes in AUD
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Rane et al., in revision

(7) Controlling for algorithms, confounds, clinical 
phenotypes in AUD
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Rane et al., in revision

(7) Controlling for algorithms, confounds, clinical 
phenotypes in AUD
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Machine learning approaches to support biomarker discovery and validation

• Multitask learning

• Federated data analytics

• Biologically-informed machine learning

A new collaboration platform to advance biomarker discovery and validation

www.foldercase.com

(8) Machine learning approaches to support 
biomarker discovery and validation
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(8) Multi-task machine learning in the systems medicine network 
COMMITMENT

Schwarz E, et al. Mol. Psychiatry 2020

COMorbidity Modeling via Integrative Transfer machine-learning in MENTal illness 

18



(8) Multi-task machine learning
in the systems medicine network COMMITMENT

Application scenarios multi-task learning

Multi-cohort biomarker discovery

• improved identification of reproducible signatures
• Identifying signatures associated with multiple clinical / environmental outcomes
• Potential reduction in required sample size (e.g. comorbidity modeling)

Parallelization of translational research

• Linking e.g. clinical, genetic and neuroimaging data in single analysis

Adapting population cohort-derived signatures to outcome prediction in clinical cohorts
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(8) Parallelizing translational research with
Federated machine learning

Implementing multi-task learning in a federated system

• Protect sensitive patient data (remains behind institutional firewall)

• Enable multi-site discovery and validation studies

• Resolve consent and logistic issues related to data aggregation
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(8) Parallelizing translational research with
Federated machine learning
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(8) High-dimensional machine learning through
Biologically-informed multi-stage machine learning

Translational perspective:

• Reduction of classifier 
complexity

• Proxy predictor 
identification

Mulit-site generalizability in 
blood and brain

DLPFC-HC connectivity 
association

n-back (n = 241)

Sternberg (n = 152)
Diagnostic specificity Independence of 

genetic susceptibility

Chen J, et al. JAMA Psych. 2020
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(8) A new collaboration platform to advance 
biomarker discovery and validation

• Communication will be a critical success factor

• Objectives and progress

• Data and project infrastructure

• Data harmonization (standards, ontologies)

• Data analysis (strategy, governance, pipelines)

• Result dissemination – translational strategy

• Study design

• SOPs

• Patient representatives
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(8) A new collaboration platform to advance 
biomarker discovery and validation

www.foldercase.com

• Web-based collaboration platform for 

research management

• Integrated collaboration, project and 

data management
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(8) A new collaboration platform to advance 
biomarker discovery and validation

GOVERNANCE

Within research 
groups

Across research groups

PROJECT 
INFRASTRUCTURE

OVERALL 
COORDINATION

CROSS-PROJECT 
COLLABORATIONS

DATA 
INFRASTRUCTURE

BIOMARKER 
DISCOVERY / 
VALIDATION

Privacy preserving

MANAGEMENT
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