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Can we reverse Alzheimer’s disease 
progression by targeting the immune system?

Solution: improving disposal 
of neurotoxic material 

Microglia: cellular clean-up 
crew

Lymphatic drainage



The stars behind the science

MD Resident 
Doug Ruhl

Graduate Student 
Catherine Lammert

Postdoctoral Fellow
Antoine Louveau

Undergrad Student
Coco Holliday 

https://www.lukenslab.com/lab-news/the-lab-attends-big-symposium-at-washu
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May 2011: Started undergraduate years at UVA



Sarah Kucenas, PhD



May 2015: Graduation from UVA



July 2016: started UVA MSTP

Ashley Woodard

Dean Kedes, MD, PhD



Brain Immunology and Glia Center    



John Lukens, PhD

Joined the Lukens lab in April 2018



Goals of Traumatic Brain Injury (TBI) Research and Therapy: 
Minimize secondary damage 



Corps et al., JAMA Neurology, 2015

Roth et al., Nature, 2014

McKee et al, Front Immunol, 2016

Goals of Traumatic Brain Injury (TBI) Research and Therapy: 
Minimize secondary damage 



Increased risk of:

• Anxiety 

• Depression

• Alzheimer’s disease

• Dementia 

Goals of TBI Research and Therapy: Prevent Long-Term 
Sequelae

Roozenbeek et al., Nat Rev Neurology, 2013

McKee et al, J Neuropathol Exp Neruol, 2009



The Meninges



Does TBI impact meningeal lymphatic drainage function?



Does TBI impact meningeal lymphatic drainage function?
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Lymphatic dysfunction impairs memory and worsens inflammation
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Aged Mouse



VEGF-C results in lymphatic growth
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VEGF-C in aged mice decreases neuroinflammation
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Returned to medical school February 2021



Andrew Wolf, MD

Neeral Shah, MD Karen Johnston, MD Laurie Brenner, PhD

Glenn Moulder, MD Brian Uthlaut, MD

Meg Barclay, ACNP

Ben Martin, MDAlex Dalrymple, MD

Tushar Chopra, MD

Craig Slingluff, MDAlexander Millard, MD

People who made a difference…



Davis Taylor, MD Jen Sokolowski, MD PhD Ryan Kellogg, MD
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Vision for research as a physician scientist



Thank You!

Kipnis Lab:
Igor Smirnov

Sandro Da Mesquita
Jasmin Herz
Morgan Wall

Lukens Lab Members:
John Lukens
Mariah Shaw
Cat Lammert

Elizabeth Frost
Hannah Ennerfelt
Kristine Zengeler 

Daniel Shapiro
Ana Royo Marco
Katherine Bruch

Harris Lab:
Mike Kovacs
Committee:

John Lukens (mentor)
Young Hahn (co-mentor)

Loren Erickson
Melanie Rutkowski

Sarah Kucenas

Funding:
UVA MSTP T32

Immunology Training Program T32
Wagner Fellowship
NIA F30 Fellowship

Guertin Lab:
Arun Dutta

Bao Nguyen Department of Neurosurgery:
Jen Sokolowski

Davis Taylor
Ryan Kellogg

Miller Lab:
Wei Ma



Targeting the immune system to 
limit Alzheimer’s disease

Coco Holliday



Me

John Lukens

Hannah Ennerfelt



Microglial responses in the Alzheimer’s disease (AD) brain

Microglia

Aβ

31



Absence of SYK in microglia leads to impaired 
control of amyloid beta (Aβ)



SYK deficiency also leads to impaired control of the 
neurotoxic debris that causes multiple sclerosis
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