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The Multifactorial Nature of 
Alzheimer’s Disease 
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The Multifactorial Nature of Alzheimer’s Disease 
(Targeting/Removing One Factor Would not Work Well) 
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The Network Concept of Drug 
Targets for Alzheimer’s Disease 



Four Major Publically Available Transcriptional Studies in the Temporal Cortex of Control 
and AD Patients with ApoE Genotype Information (Total N = 956)  

a. Webster JA, Gibbs JR, Clarke J, et al. Genetic control of human brain transcript expression in Alzheimer disease. Am J Hum 
Genet. 2009;84:445–458. 

b. Zou F, Chai HS, Younkin CS, et al. Brain expression genome-wide association study (eGWAS) identifies human disease-
associated variants. PLoS Genet. 2012;8:e1002707. 

c. For Syn5550404 (MayoRNA-seq), temporal lobar brain samples were taken from the Mayo Clinic Brain Bank and Banner Sun 
Health Research Institute.  

d. For Syn3157743 (MSBB), temporal cortex samples were taken from the Mt. Sinai Brain Bank.  

e. Levin JZ, Yassour M, Adiconis X, et al. Comprehensive comparative analysis of strand-specific RNA sequencing methods. Nat 
Methods. 2010;7:709–715. 7 



Precision Medicine is Paramount to 
Accuracy in Mapping Disease Networks 
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First Step: Identifying ApoE Genotype-Specific Gene 
Expression Signatures of Alzheimer’s Disease 
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ApoE Genotype-Specific Gene Expression 
Signatures of Alzheimer’s Disease (N=639) 

Upregulated Genes Downregulated Genes 

Sample Numbers 



ApoE Genotype-Specific Gene Expression 
Signatures of Alzheimer’s Disease (N=639) 
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Drug Repositioning Pipeline  
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Precision Medicine and Combination Therapy of 
Repurposed Drugs based on ApoE Genotype-Specific 

Gene Expression Signatures of AD 



Conclusions and Further Directions 

• Network approach to drug targeting to treat complex disease 

• Precision medicine is paramount to efficacious targeting of disease 
networks 

• Developing unique and combinatorial precision medicine-led 
methods for drug repositioning 

• Currently testing lead compounds  
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