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•Diesel exhaust particles vary 
considerably in their physicochemical 
characteristics, such as the ratio of 
organic to inorganic carbon 
associated with the particle.

•Exposure to diesel exhaust particles 
results in immmunotoxic and 
genotoxic effects. 

• Immune reactions such as 
inflammation are known to be 
regulated by mediator proteins whose 
expression is under the control of 
signal transduction pathways. 

•These signaling cascades are 
regulated at a molecular level by the 
opposing activities of kinases and 
phosphatases which modulate the 
levels of phosphoproteins.

•The research in this series of projects 
was designed to address the following 
questions:

•Does the toxicity of DEP correlate 
with specific physicochemical 
properties?

•What are the key signaling events 
activated by DEP of varying 
composition? 

•How do DEP of varying composition 
disregulate intracellular signaling?
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1. Combustion of diesel fuel under specific 
conditions produces DEP of widely varying chemical 
composition and physical characteristics. The 
oxidative capacity of DEP correlates with organic 
content and potency in inducing antioxidant 
responses in cells. 

2. DEP exposure potentiates allergic lung disease in  
a rodent model of sensitization. The immunotoxicity
of DEP appears to be associated with its PAH 
content rather than its total organic content.

3. DEP exposure activates critical signal 
transduction pathways leading to an increase in 
inflammatory mediator expression. The activation of 
signaling by DEP is initiated by a loss of the activity 
of PTPases that are responsible for maintaining 
signaling quiescence in resting cells. 

The findings of this study provide biological 
plausibility in furtherance of our understanding of the 
health effects of PM, aid in the identification of 
hazardous PM components and, thereby, facilitate 
the design of regulatory efforts aimed at mitigating 
the adverse effects of PM inhalation.

•Develop imaging approaches amenable to 
computational modeling of the activation of pivotal 
signaling events initiated by PM exposure.

•Further link signaling pathway activation to specific 
adverse outcomes such as inflammatory mediator 
expression and identify responsible physicochemical 
properties in PM.

•Expand the study of signaling disregulation to 
include nanomaterials.
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Exposure to diesel exhaust particles of varying organic content results in impaired 
dephosphorylation of pivotal signaling intermediates in human lung cells
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DIESEL EXHAUST PARTICLE GENERATION
EXTRACTABLE ORGANIC CONTENT OF DEP REACTIVE ORGANIC CONTENT OF DEP OXIDATIVE EFFECT OF DEP

Schematic of Intranasal Exposure Regimen for BALB/c mice DEP Exposure Increases Protein Levels in the Bronchoalveolar Lavage Fluid. * p<0.05. DEP Exposure Increases Airway Hyperresponsiveness to Methacholine Challenge. * p<0.05.
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DEP Exposure Potentiates the Release of Cytokines and Chemokines in the Lung. * p<0.05.

Methods/Approach

1. GENERATION OF DIESEL EXHAUST PARTICLES

2. ASSESSMENT OF DIESEL EXHAUST PARTICLE IMMUNOTOXICITY

3. MOLECULAR MECHANISMS OF DIESEL EXHAUST PARTICLE TOXICITY

PROTEIN TYROSINES 

PTPases Kinases

PROTEIN PHOSPHO-TYROSINES 

Phosphorylation of protein tyrosines by the opposing activities of 
kinases and phosphatases is a major regulatory even in cellular signaling 
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Exposure to diesel exhaust particles induces 
transcription factor binding to  the 

COX-2 gene promoter

Exposure to diesel exhaust particles of varying organic content activates the 
transcription factor STAT3 through a mechanism that requires EGFR and Src kinases

This project employs an integrated approach 
towards the development of a computational 
model of the mechanisms of adverse action of 
diesel exhaust particle inhalation 
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