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GENETIC FACTORS AND AD



• “Clearly researchers need to pay much more attention to environmental 
risk and protective factors”





ENVIRONMENTAL EXPOSURES AS FACTORS IN AD





DDT

 Organochlorine insecticide
 Lipophilic P.O.P.
 Synthesized in 1850s
 Insecticidal Properties in 1930s







DDE LEVELS ARE 4X HIGHER IN AD SAMPLES



OR FOR AD DIAGNOSIS INCREASED IN TOP 
TERTILE OF DDE LEVELS



DDE LEVELS DIFFER BY RACE/ETHNICITY



PESTICIDE LEVELS DIFFER BY 
RACE/ETHNICITY



COGNITIVE DYSFUNCTION ASSOCIATED WITH 
PESTICIDE EXPOSURE DIFFER BY 

RACE/ETHNICITY



Leclerc and Alburob, 2013



APP proteolysis Aβ

Amyloid plaques

Nature Reviews Neuroscience 8, 499-509 (July 2007)

Neprilysin
(NEP)

ApolipoproteinE
(ApoE)

Metzger, J. Neuropath Mol. Neurol, 1998 



DDT INCREASES APP AND AΒ
SECRETION



DDT INCREASES AMYLOID–RELATED GENE 
EXPRESSION AND PROTEIN IN VIVO



DDT INCREASES AB42 IN 3XTG MICE



AD BRAIN TISSUE WITH HIGH DDE LEVELS 
EXHIBIT INCREASED 4G8 STAINING IN THE 

FRONTAL CORTEX

Low DDE (17.6 ng/g)
Female 68 years old

High DDE (43.7 ng/g)
Female 56 years old



GENE X ENVIRONMENT INTERACTIONS?



APOE GENOTYPE MODIFIES COGNITIVE 
EFFECTS OF DDE IN AD



DDT-APOE4 PRODUCES GREATER AΒ

Control

Control

DDT

DDT



GENOTYPE-SPECIFIC IPSC TO STUDY 
MECHANISMS



RNASEQ ANALYSIS REVEALS APOE-DDT 
INTERACTIONS ON COGNITION AND 

CELLULAR SIGNALING
Male
APOE4 DDT vs APOE3 DDT

Downregulated



Eid, Mhatre and Richardson, 2019 Pharmacol Ther in press



FRAMEWORK USING DDT AS A MODEL

APOE4
Others?

High DDE

Removal of
DDT/DDE?

Early
Identification

BACE1 
Inhibitor?
Aβ antibody?

 APP
 Aβ



OVERALL CONCLUSIONS

• Environmental Factors Play a Role in 
Neurological Disease and Dysfunction

• Interplay between Genetic Susceptibility and 
Environment is Likely a Key Mechanism

• Identification of Genetic Susceptibility and 
Environmental Contributors may Lead to Early 
Identification

• Understanding Mechanisms May Lead to a 
Personalized Approach to Prevention/Treatment
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