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Pathways to Resilience
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AD Neuropathological Cascade
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Failed Clinical Trials in Alzheimer’s Disease

TARGET TYPE THERAPY TYPE
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Embracing Complexity

Demographic data |

Imaging data _\

Clinical data

Genetic data }—/

Fluid biomarker data

Big data analysis
and integration

R

Ferretti et al., Nature Reviews Neurology, 2018



Are there a Sex Differences in AD Neuropathology?




Females Have More AD Pathology at Autopsy%7
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Females with Pathology Decline More Rapidly %7
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APOE Association with AD is Stronger in Females &7

@ AD-NL odds ratio
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Summary of Sex Differences Y

Female-Specific Drivers

Shared Genetic Drivers Cognitive
Impairment

Male-Specific Drivers




Summary of Sex Differences \ Y4

» Females have higher levels of plagues and tangles

» Females show more rapid neurodegeneration and
cognitive decline in presence of AD neuropathology
» APOE has a strong association with amyloid
— Consistent across men and women

« APOE has an association with tau, particularly among
females



A Sex-Specific Genetic Architecture of Alzheimer’s Disease?




Sex-Specific Changes In Transcription
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Sex-Specific Single Cell Transcriptomics
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Cause or Effect?
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Leveraging Genome-Wide Data to Explore Sex Differences in AD




GWAS of CSF AB-42

Deming et al., Acta Neuropathologica, 2017
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GWAS of CSF AB-42
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L.ocus Zoom
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SERPINB1 Functional Evidence
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Serpin Signaling and Amyloidosis

 Serpins are Protease Inhibitors
— Serpin-B1 Regulates Neutrophil Infiltration

* Serpins have been shown to inhibit AR toxicity ...
— Likely through regulation of neutrophils ...

» Some evidence of sex difference in neutrophil infiltration
and clearance

— Female mice show more activated neutrophils than male mice
following stroke

— Estradiol modulates neutrophil infiltration and clearance



SERPINB1 in Brain Tissue
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PET Amyloid Neurofibrillary Tangles

(B0 100

-log10 (P.Males)
1

E]

gy

+log10 (P.Females)

400 60 2

L]

g1l (PEEMALES)

A

+0g10 (P MALES)

© 40 -2

H = -

zl TSPAN13 :
| ls
Sl
= 1 X

RBFOX1 - &
CF 0§ 0§ § ¥ ¥ 8 %% 0§ i o5 siissaiim
ormone £ P B EEEEEININ SHemER Dumitrescu et al., Brain, 2020

Cognitive Decline Resilience to AD

& @
P
‘_ITI_' rs827389
; : ]
IL16 g - | :
: ; I8 - i e : H
i i -
13 =
. g
g
! | e @
E .'5 E-‘r 3
| <
.f 3 :
% § § & % % § % % 5 5 yiiessesem B EEEEREEREEEEREIS T T

Chromosomse Chramosome



Sex-Specific Genomic Pathways Summary &/
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Future Directions: Leveraging PrediXcan
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