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Starting single nucleus / cell RNAseq 

    - with Columbia 

Structural and functional neuroimaging (700+) 
 

 Clinical 
19 cognitive domain tests 

Personality, psychiatric, motor, sleep & lifestyle measures 
 

Pathological 
AD pathology (8 regions), cerebrovascular disease,  

hippocampal sclerosis, Nigral, limbic, and neocortical  

Lewy bodies, TDP-43 pathology  
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Data access ς radc.rush.edu 

Find data subsets of interest, and wide range of clinical and pathological measures 

Example of filtering for participants 



Data access ς synapse.org 

ROSMAP omics, and other cohort omics all available here 
Current study uses gene expression, DNA methylation, post-mortem imaging 

Synapse.org/ampad 
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Gene-gene correlation matrix 

Typically we check for relationships 
between clusters and clinical or 

pathological phenotypes 
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Mapping molecular systems to MRI voxels 

Expression of molecular systems (measured in DLPFC) 
are related to R2 imaging features across the brain 
 

Regions mapping to each molecular system are spatially 
coherent 
 

myelination 
synaptic transmission 
nuclear processes 
transcriptional regulation 

gene coexpression modules 



Tracts associated with MRI correlates of coexpression 



Tracts associated with MRI correlates of coexpression (top 3/4) 

Yellow is the connection between putamen and lateral orbitofrontal. 
Green is the connection between putamen and superior frontal. 
Blue is the connection between caudate and rostral middle frontal. 
The other connection in the top four, between putamen and rostral middle frontal, is omitted here for clarity. 



RightPutamen 
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RightCaudate 

RightPutamen 

RightLateralOrbitoFrontal 

RightCaudate 

RightPutamen 

LeftRostralMiddleFrontal 

RightRostralMiddleFrontal 

RightLateralOrbitoFrontal 

RightRostralMiddleFrontal 

RightSuperiorFrontal 

RightInsula 

RightLateralOrbitoFrontal 

RightMedialOrbitoFrontal 

RightRostralMiddleFrontal 

Region A                          Region B 

Top-scoring region pairs 

Tracts associated with MRI correlates of coexpression 



Coexpression in MRI vs pathology 

Infarcts 

AD pathology 

Coexpression m109 ς transcription 



Comethylation modules with MRI correlates 

Comethylation m33 ς unknown fx 

Comethylation m66 - motility 



Gray matter connected to 
comethylation modules with MRI correlates 

Comethylation m33 ς unknown fx Comethylation m66 - motility 



Infarcts 

AD pathology 

Comethylation m33 

Comethylation m66 

Comethylation in MRI vs pathology 



Trait associations of MRI-associated gene/methylation clusters 
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Many molecular systems associated with 
cognition, or tdp43, Lewy Bodies, 
amyloid or tau: 
 

- Mitochondria (specifically 
transcription of mitochondrial genes 
and ribosomes) 

- Protein localization 
- Endoplasmic reticulum 
- RNA processing 
- Splicing 
- Peroxisomes 
- Certain classes of synaptic ion channels  
- Exosomes and extracellular processes 

Module-trait network for AD-
associated protein modules 

Protein modules associated with AD-
related traits (via Emory U.) 



Structural imaging of protein modules 

ǿƛǘƘ Řŀǘŀ ǇŀǊǘƛŀƭƭȅ ƳŜŀǎǳǊŜŘΧ 
largest signals are for protein modules related to RNA 
processing and two others with unclear functions 



Protein MRI correlates 
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inferiorparietal 
precentral 
superiorfrontal 
middletemporal 
caudalmidfrontal 
Putamen 
superiorparietal 

inferiorparietal-
superiorparietal 
speriortemporal 
precuneus 
supramarginal 
middletemporal 

inferiorparietal 
superiorparietal 
superiortemporal 
precuneus 
supramarginal 
middletemporal 

inferiorparietal 
superiorparietal 
precuneus 
superiortemporal 

With ~100 paired MRI-proteomes we see 
several molecular systems with 
correlated voxels. 
 
These are spatially extensive and far-
removed from the site of protein 
measurements  in DLPFC. 
 
 
Next step is relating fMRI and 
antemortem structural imaging to 
protein abundance. 
 
Major remaining question is the diversity 
of protein-imaging maps as function of 
site of biopsy.  



tǊƻǘŜƛƴ ŦawL ŎƻǊǊŜƭŀǘŜǎΧǇŜƴŘƛƴƎ 

Next step is relating fMRI and 
antemortem structural imaging to 
protein abundance. 



INPPL1 and PLXNB1 protein 
are found in cortical 
(ALDH1+) astrocytes in a 
subject with AD. 
 
Found in the vicinity of 
neuritic amyloid plaques 

Neuroimaging 

Rush targets guided by confluence of: 
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INPPL1 and PLXNB1 protein 
are found in cortical 
(ALDH1+) astrocytes in a 
subject with AD. 
 
Found in the vicinity of 
neuritic amyloid plaques 

Computational 
& systems biology 

Molecular biology 
experiments 

Neuroimaging 

Three different perspectives 
with concordant findings ς 
impact of proposed targets 

Rush targets guided by confluence of: 



 The future-present ς coherent understanding via AMP-AD data 
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mRNA 

cog  

http://www.molecular.network/  
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Join us! 
bŜǿ άCogdishionέ ƭŀō ǿƛǘƘ Yanling Wang MD PhD 
 - aƻƭŜŎǳƭŀǊ ōƛƻƭƻƎȅ ǇƻǎǘŘƻŎǎ ƛƴ /wL{tw ŀƴŘ ǎǘŜƳ ŎŜƭƭǎ ƛƴ !ƭȊƘŜƛƳŜǊΩǎ ŀǾŀƛƭŀōƭŜ 
 - Computational postdoc and assistant professor positions 
Contact gaiteri@gmail.com   
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