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Key goal:  increase healthspan

Johanna Quaas, age 94

Seals, Justice, & LaRocca, J Physiol 2016

age-related diseases
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Our approach: mechanisms-focused translational research
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“hallmarks” of brain aging
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↑DNA 
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Wahl, Cavalier, and LaRocca, Exerc Sport Sci Rev 2021

Key target: neuroinflammation

AD



What puts the “age” in age-related neurodegneration?

3 examples… 
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virus-like “self” RNAs, 
brain aging and AD

inflammatory signaling, 
brain aging and AD 

extracellular vesicles, 
brain aging and AD

semi-related^
3 examples… 
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“      ”

~50% 
TEs!

~2% protein-
coding

Transposable elements (TEs)…
• Emerging roles in genome function
• Can form “virus-like” nucleic acids

but…
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Do TE transcripts play a role in brain aging?

AD



↑“up” 
in older

↓“down” 
in older

day 3 vs. 1 day 5 vs. 1 day 10 vs. 1

LaRocca et al., Aging Cell 2020

TE transcripts increase with aging.

✓

Wahl et al., J Gerontol Biol Sci 2021



LaRocca et al., Aging Cell 2020
Wahl et al., Aging Cell 2023

McEntee et al., Mol Neurobiol 2025

TE transcripts increase with aging… including in the brain.  

Devin WahlCali McEntee

↑↑ in AD… 
& in neurons!



Chronological vs. biological age

Smoker, poor sleep, 
avid TikTok user, etc…

Vegetarian, sleeps well,
Swiftie, etc…

7545 4575

Are TEs relevant to healthspan?



TE transcripts decrease with healthy aging interventions…

Wahl et al., J Gerontol Biol Sci 2021
Smith et al., Geroscience 2024

Cavalier et al., Geroscience 2025

↑“up” 
in older

↓“down” 
in older

Meg SmithDoug SealsAngela Bryan Bri Bettcher Aly Cavalier

me

r=-0.42**

and are related to ↑inflammation & ↓memory.

TE

NCI, MCI, AD
GFAP



3TC

Devin Wahl

Wahl et al., Aging Cell 2023

Inhibiting TE activity in vivo improves cognitive function.

RT

cDNA



m
t-

ds
RN

A 
fo

ot
pr

in
tin

g

PKR

IRF-3

NF-kB

RIG-I
MAVS

cGAS

MDA5

aging

dsRNA

aging, disease

TE transcripts
cDNA
dsRNA

Mitochondria (and other?) sources of cytosolic RNA…

Map2 Neun 

Doser et al., Aging Cell 2026

Rachel Doser



virus-like “self” RNAs, 
brain aging and AD

inflammatory signaling, 
brain aging and AD 

extracellular vesicles, 
brain aging and AD

3 examples… 
semi-related^
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RIG-I
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aging, AD

TE transcripts
IL-18

NLRP3

IL-1β…
casp-1

NF-kB, NLRP3, and inflammaging

mt-dsRNA



NF-kB

NLRP3

?
AD

Does inhibiting NF-kB/NLRP3 protect against brain aging/AD? 

Nanoligomers



Wahl et al., J Neuroinflamm 2024

Metabolic pathways

Cytokine-cytokine 
receptor interaction

Biosynthesis of amino acids

Glycine, serine and 
threonine metabolism

Glycine, serine and 
threonine metabolism
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Inhibiting NF-kB/NLRP3 reduces neuroinflammation, improves cognitive function…

Devin Wahl



Inhibiting NF-kB/NLRP3 reduces neuroinflammation, improves cognitive function… 
and decreases tau pathology.

Wahl et al., J Neuroinflamm 2024



virus-like “self” RNAs, 
brain aging and AD

inflammatory signaling, 
brain aging and AD 

extracellular vesicles, 
brain aging and AD

3 examples… 
semi-related^
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lysosome
EVs

Dan Lark

Extracellular vesicle (EV, exosome) biology



AD

Do changes in EV biology contribute to brain aging/AD?



Does cell type-specific EV gene expression matter in (brain) aging?

Lark and LaRocca, J Gerontol Biol Sci 2022
LaRocca and Lark, Function 2025

High EV gene 
expression

Low EV gene 
expression

Cells

Tissues

Dan Lark

AD



virus-like “self” RNAs, 
brain aging and AD

inflammatory signaling, 
brain aging and AD 

extracellular vesicles, 
brain aging and AD

3 examples… 
semi-related^



Randy Grant

Future lab directions…
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