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The Airway is the Body’s First Line of Defense



The Airway is the Body’s First Line of Defense



Modeling Toxic Inhalation Injury



Woodfire Smoke Rapidly Impairs Ciliary Movement

WFS Control 



Repeated Exposures Cause Progressive Ciliary Failure



Toxic Inhalation Impairs Airway Defense Mechanisms

What drives this 
injury?



Why Measure Multiple Layers of Biology?



Multi-omics Identifies MAPK/ERK as a Driver of Airway Injury



MEK1/2 Inhibition Protects Ciliary Motility up to 80%

Room Air Control WFS WFS + MEK Inhibitor



MEK Inhibition Preserves Ciliary Function

Room Air Control WFS WFS + MEK Inhibitor



MEK Inhibition Preserves Tight Junction Organization

Room Air Control WFS WFS + MEK Inhibitor



Protective Effects Extend Across Diverse Toxic 
Inhalation Exposures

Room Air Control Plastic 5 Day Plastic + MEKi

Room Air Control Brush 5 Day Brush + MEKi



Proposed Therapeutic Mechanism of Action



Funding Support

NIEHS T32- T32ES015457 

BSCRC

CIRM, DoD

NHLBI

TRDRP

BWF

Gomperts lab

Brigitte Gomperts

Coline Lu

Emily Hu

Luca Lit

Chandani Sen

Tammy Rickabaugh

Alumni:

Preethi Vijayaraj

Carla Pantoja

Arunima Purkayastha

David Shia

Luisa Meneses

Manash Paul

Bharti Bisht

Ahmed Hegab

Abdo Durra

Andrew Lund

Cody Aros

Woosuk Choi

Kristen Castillo

Rachana Chandran

Acknowledgements

Bouhaddou lab

Declan Winters

Other Collaborators

Dan Beswick

Amarbir Gill

Suzanne Paulsen

Yifang Zhu

David Gonzalez

Eszter Vladar




	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7: Woodfire Smoke Rapidly Impairs Ciliary Movement
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18

