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The Religious Orders Study
Rush Memory and Aging Project

• Began in 1993 and 1997

• > 3,800 older persons without known dementia 

from across the U.S.

• All agreed to annual clinical evaluation

• All agreed to organ donation

• > 750 have developed dementia

• > 1200 have developed MCI

• > 1800 brain autopsies
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AAO 90.4 yrs

AAO 94.1 yrs

Neuroticism (NEO) refers 

to the disposition to 

experience psychological 

distress (e.g., I am not a 

worrier; I often feel tense 

and jittery; I often get 

angry at the way people 

treat me; I often feel 

helpless and want 

someone else to solve my 

problems).
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Chicago Plot showing direction of association
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47 co-expression networks

53 ADRD phenotypes
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Neuroticism a/w tau pathology m7 a/w tau pathology

M7 mediates association 

of neuroticism with 

cognitive decline
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AK4
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AK4 ITPK1

Black is positive and white 

is negative association
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For complex diseases that cannot 
be biopsied and interrogated in a 
dish like cancer… 
what is the path to AD/ADRD 
personalized medicine?

Path to AD/ADRD 

Personalized Medicine



For complex diseases that cannot 
be biopsied and interrogated in a 
dish like cancer…
what is the path to AD/ADRD 
personalized medicine?

Need to study “person-specific” 
differences in a “group” of human 
brains… in a dish!
An approach that combines 
epidemiologic study design with 
human cell modeling

Path to AD/ADRD 

Personalized Medicine



Neurons/Astrocytes Derived from ROSMAP iPSCs

iPSC-derived neurons iPSC-derived astrocytes

Differentiation

iPSCs

Person-specific 

neurons, 

astrocytes, 

microglia, etc.

d54 in vitro
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Brain AK4
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Summary
• Resilience, here defined as residual cognitive decline, 

accounts for about half of person-specific change in 

cognition at the end of life

• A variety of cellular and molecular mechanisms contribute 

to more or less resilience: 

– presynaptic proteins, cell loss in the locus coeruleus, EPHX4, 

CPLX1, SGTB, NRN1, RPH3A, SH3GL1, ACTN4, UBA1, rpS3, 

BCKDHB, m7, m109, AK4, ITPK1

• AK4 generated by hiPSC lines are associated with 

residual cognitive decline, possibly leading to a path 

towards personalized medicine
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