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Emotional Dysfunction Across 

Psychiatric Disorders [1]

Transdiagnostic ALE Meta-Analysis

Detecting Shared Neural Alterations [1,2]
State of Art

Challenges

Aims Domain-Specific Focus: 

Emotion

Common & Specific Neural Alterations

Full-spectrum psychiatric investigation

Broad domains & task conditions ;

Prior knowledge–guided

Latent shared abnormalities via 

data-driven clustering [3]

Incomplete diagnostic scope Lost Specificity, Limited Interpretation
Clinical Misalignment

Knowledge-driven results vs real-world psychiatry

Results

Methods

Diagnostic Composition

➢ Main contributors to cross-diagnostic regions: ANXrela, OCD, PTSD

➢ Lower contribution: Eating & Bipolar, Low emotion-related disorders

➢ DepresD-specific alteration: PreCG

Implication:

Shared stress-related processes may drive common neural deficits

Cross-diagnostic ALE meta-analysis

R-AMY

(71 exp contributed)

ACC

(56 exp contributed) L-AMY

(48 exp contributed)

L-PreCG

(38 exp contributed)

L-PCC

(29 exp contributed)

Disorder-specific ALE meta-analyses

➢ ALE-consistent, latent activation patterns identified

➢ MAG-2/3/4: balanced diagnostic clustering, reflecting 

transdiagnostic pattern 

➢ MAG-5/6: more diagnosis-specific profiles

Implication:

MAG networks indicate distinct neural substrates of emotional 

dysfunction

➢ Minimal overlap between cross-diagnostic and disorder-specific 

ALE regions

➢ Interpret with caution: Limited dataset size

Implication:

Inconsistent findings may reflect clinical heterogeneity + experimental 

differences 

(x, y, z)

Collected Coordinates

Conditions of Interest: 

Group comparisons

 (emotional vs neutral; 

main & interaction effects)

Between-group Data Input

TAL2MNI for transforming TAL into 

MNI brain space [4]

Merged Overlapping samples

Activation Likelihood Estimation [5]

ALE Analyses

(threshold: cFWE p < 0.05, 

cluster-forming p < 0.001)

JALE Toolbox ⇩ Scan Me
The Representation Ratio (overrepresented, value > 1 or underrepresented, 

value < 1) of a certain category (k) in cluster (a) and MAG (m), respectively : 
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An overall cross-diagnostic 
ALE meta-analysis

ALE meta-analyses within optimal 
Meta-analytic groups (MAG) [2]

Data-driven

Step1: Correlation-Matrix-
Based Clustering ➔ MAGs

Step2: MAGs Evaluation

Step3: ALE meta-analyses 
in each MAG

Diagnosis-specific ALE meta-
analyses

Category-driven

Step1: Sort out experiments 
by DSM5 diagnoses

Step2: ALE meta-analyses 
in each diagnosis

Per-Experiment Modeled 

Activation (MA) Map

Converted each MA map 

to 1D feature vector

Concatenated experiment-

by-voxel matrix

Created an experiment-by-

experiment matrix to represent 

spatial similarity of MAs 
(Spearman correlation, 1-r)

Agglomerative Clustering on 

this matrix (k = 2 to k = 25, average 

linkage)

Clustering Metrics – SI 

score, CH score and ESD – 

for evaluation

MAG-2

MAG-3 MAG-4 MAG-5 MAG-6

Cross-diagnostic ALE in each MAG

• Five cross-diagnostic regions were identified.

• 14 categories: 4 consistent, 6 no consistent; 4 insufficient ( < 17 exp). 

MAG-2: bilateral AMY, Putamen, Pallidum Insula, 

Thalamus, Inferior Frontal Gyrus (IFG), Frontal 

Operculum, STG/MTG, PreCG

MAG-3: (subgenual) ACC, Middle Frontal Gyrus 

(MFG), IFG, Insula, Frontal Pole

MAG-4: Middle Cingulate Cortex, Inferior Parietal 

Lobe, Parietal Operculum, MFG, Medial Superior 

Frontal Gyrus (preSMA)

MAG-5: Lingual Gyrus, Fusiform Gyrus, 

Inferior/Superior Lateral Occipital Gyrus, PCC

MAG-6: Inferior Parietal Sulcus, Precuneus, MFG, 

Angular Gyrus 

Literature Screening
(302 Studies Included) 

Data Collection Data Analyses
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