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Alzheimer’s Disease (AD

Growth in dementia cases by 2050
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AD is complex SCiellce

* No perfect
characterization

* No precise diaghosis

e Mechanisms and
causes largely
unknown

* No cure




Multi-omics are increasingly
Science widespread
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How can we learn more by
integrating omics?
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Systems based functional approach

I Constructing multiscale models to

' further AD understanding
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Clinical and neuropathological traits
represent different aspects of AD

CDR clinical dementia rating
bbscore braak score
PATH Dx clinical neuropathology
NP-1 neuropathology category
CERJ CERAD neuropath Criteria
PlagueMean| mean neocortical plaque density (number of plagues/mm?2)
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VGF transcript has the largest log
Fold Change (FC) for AD
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VGF protein has the largest logFC
after ABeta

Distribution of Gene K
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—log (p—value) of GO enrichment for each top 5 GO categories

Gene Ontology (GO) enrichments are
coherent with known AD pathways
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Gene co-expression
network
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”4‘ Protein co-expression

network
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Bayesian Networks
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Protein Network

Multiscale Network




Key driver (KD) analysis

DE genes : :
Noan e Aneunt Detect key drivers in

each nety

Pr1-caans S

* FDR<0.05
* FDR>=0.05

DE proteins

Mean Plague Amount

© FDR <0.05
 FDR >=0.05

log(FC)




VGF is a KD of AD

Appearances of Differential Expression Key Driver Across Networks
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VGF (nerve growth factor
inducible)

* 615 AA precursor protein

* Regulates neural activity and survival
* Peptide TLPQ-62 regulates memory formation and depression

* Involved in energy balance
* Peptide TLPQ-21 binds to C3aR1 and has anti-obesity functions

* Downregulated in cerebrospinal fluid of AD
patients (potential biomarker)
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VGF locus shows signal in GWAS
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Reduced p-Tau and dystrophic
neurite clusters in 5xFAD/VGF
germline overexpression brains
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Functional and Molecular
Validation of VGF

Cortex Differentially expressed genes distribution
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VGF subnetworks may help inform

® ot mechanisms of AD
’Gene

— Protein Network Edge
Gene Network Edge
—> Multiscale Network Edge
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Conclusions

 VGF is a new KD of AD

* Most downregulated gene and protein in AD
samples

* Replicated in other brain regions

e Replicated in other datasets

* Validated functionally and molecularly

* Subnetwork provides insights into mechanisms
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