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Alzheimer’s Disease (AD)
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   6.5 million AD patients

Difficulty in completing daily tasks

Memory loss

Dementia

https://www.roche.com/stories/alzheimers-disease-the-value-of-accurate-diagnosis



3

Misfolds and cleaved resulting in amyloid beta.

Prone to aggregation and forms oligomeric species.

Amyloid precursor protein (APP)

Amyloid beta (Aβ)

Formed by the accumulation of Aβ oligomers into 
fibrils, that create plaques

Aβ plaques

Amyloid cascade hypothesis: 
misfolding and aggregation of Aβ is the causal agent of AD pathogenesis.  

Kikis EA (2020) The proteostatic effects of traffic-derived air pollution on Alzheimer’s disease risk. Open Biol. 10: 200146. 



● Maintains protein foldings and a 
healthy proteome

● Regulates protein synthesis, 
degradation and folding

● Can be compromised under certain 
conditions that induce proteotoxic 
stress, such as aging, genetic 
background and disease
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Proteostasis Network (PN) :
‘proteo’ → protein  &  ‘stasis’ → stability

Kikis EA (2020) The proteostatic effects of traffic-derived air pollution on Alzheimer’s disease 
risk. Open Biol. 10: 200146. 



Groundbreaking study by Tuck Finch at the University of Southern 
California (2017)

People: Increased 
dementia risk by air 
pollution

Mice: Increased Aβ 
oligomers by air 
pollution
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Los Angeles, California



Scientific Question:
How does air pollution exacerbate 

neurodegenerative disease?



Hypothesis:
By disrupting proteostasis?

Scientific Question:
How does air pollution exacerbate 

neurodegenerative disease?
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Testing hypothesis with sensors of proteostasis in C. 
elegans
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Muscle polyQ35 aggregates in 
response to decreased 
molecular chaperones

…providing a clear readout of 
proteostasis decline



Experimental Design:
Expose worms carrying polyglutamine (polyQ) to nPM



Nontoxic, neutral buffer solution

Highly toxic compound induces oxidative stress & 
diluted in m9

Experimental Design

M9 : negative control

Paraquat (PQ) : positive control

Traffic-derived air pollution from Tuck Finch lab at 
USC

Nano-particulate matter (nPM) : 
air pollution
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M9  PQ  nPM

polyQ35  
polyQ40  



Increased polyQ aggregation in response to nPM

Control nPM



Increased polyQ toxicity in response to nPM



Native Gel Electrophoresis: aggregation profile 
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Nontoxic monomeric species can form into metastable, toxic 
oligomeric species to form larger aggregates.

https://www.bio-rad.com/en-us/applications-technologies/western-blotting-electrophoresis-techniques?ID=PQEENTWDLBV5



Aggregation profile was not altered in response to nPM
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Conclusions

● Air pollution is a risk factor for Alzheimer’s disease.

● Air pollution does not affect the specific aggregation profile of 

proteins.

● Air pollution exacerbates the misfolding and toxicity of 

aggregation-prone sensors of proteostasis decline. 

● This suggests that air pollution may contribute to Alzheimer's 

disease risk by triggering protein misfolding



18Thank you!
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