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Alzheimer’s disease (AD) prevalence is
Increasing
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13.8
14

12

10

Year 2020 2030 2040 2050 2060

Adapted from Rajan et al. (2021) Alzheimers Dement.



Alzheimer’s disease pathological halilmarks

Inflammation




AD risk for women Is double
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APOE genotype alters AD risk

APOE €4 allele increases AD risk
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Apolipoprotein E (APOE) and Alzheimer’s
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Research questions

* How do biological sex and APOE genotype alter the function of microglia in
iIndividuals with AD?

* How do biological sex and APOE genotype alter the morphology (shape) of
microglia in individuals with AD?



Research questions

* How do biological sex and APOE genotype alter the function of microglia in
iIndividuals with AD?
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Donor demographics

Sex

APOE
Genotype

In ACT
Study

ADNC (s.d.)

Age at Death
(s.d.)

Post-mortem
Interval (s.d.)

c4de4 3 0
Total 81 49

2.7 (0.6)
2.6 (0.5)

74.7 (0.6)
87.0 (9.9)

5.9 (2.6)
6.0 (2.3)




Single nucleus RNA sequencing
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Sub-clustering microglia
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Micgroglial composition by individual

Nuclei Belonging to
Each Cluster (%)
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Differential composition of microglial states
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Differential composition of microglial states
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Differential composition of microglial states
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Differential composition of microglial states

percent of sample

belonging to cluster sex + APOE genotype + sex:APOE genotype



Differential composition of microglial states
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Immune function impacted by sex

Possible evidence of APOE genotype interaction
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APOE £4€g4 more extreme in most genes
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Immune function damped in APOE €4 carriers
Effect pronounced in APOE €44 homozygotes
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Summary from genomic analyses

* How do biological sex and APOE genotype alter the function of microglia in
iIndividuals with AD?

* Sex and APOE genotype both impact composition of microglial states

* Expression of genes involved in key IiImmune functions broadly impacted,
but some microglial states may be more impacted than others

°* Demonstrated Interaction between APOE genotype and sex, exacerbated In
APOE g4€4 homozygotes



Future directions

Bioinformatic approaches

* Characterize microglial states

* Explore gene regulatory networks that may be driving gene expression
differences in microglia

* Analyze gene expression in neurons and other glial cell populations

* Analyze sex differences in the healthy aging individuals in our database



Research questions

* How do biological sex and APOE genotype alter the morphology (shape) of
microglia in individuals with AD?
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Immunohistochemistry

dIPFC
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Interactive effects of sex and APOE on morphology

morphology ~ sex * APOE genotype + cortical layer + (1| identity)
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Summary from microscopic analyses

* How do biological sex and APOE genotype alter the morphology (shape) of
microglia in individuals with AD?

* Significant interactive effects of sex and APOE genotype on the surface
area and volume of microglia

* Within APOE €3¢4 individuals, females have significantly larger microglia (by
surface area and volume)



Future directions

Microscopy approaches

* Expand data set to full cohort
* Characterize microglia on further morphological features

* Employ machine learning approaches to quantify multidimensional aspects of
microglial morphology



Summary

C O Proportional differences by sex
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Interactive effects on:

- Gene expression
- Morphology
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Interactive effects of sex and APOE on morphology

morphology ~ sex * APOE genotype + cortical layer + (1| identity)

Sex Effect (Female)

APOE Effect (€3€3)

Interaction Effect

Model B B B
P P P
(Std. Err.) (Std. Err.) (Std. Err.)
Surface Area 82.28 156.1 -474.4
0.54 0.33 0.039
(um?) (129.6) (154.3) (211.6)
Volume 134 .4 159.1 -445 .4
0.25 0.25 0.028
(um3) (112.8) (134.4) (184.6)
. 4507 x 103 -8.7159 x 103 0.02057
Sphericity 0.75 0.61 0.38
-0.01409 (0.01673) (0.02291)




Differential composition of microglial states
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Differential composition of microglial states
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