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Abstract Results

Background: Alzheimer’s disease (AD) is a common neurodegenera-

tive disorder that exhibits pronounced sex differences in prevalence, pa- AR pathology mirrors aging trajectories with amplified signatures Cell-type specific responses to aging & AR

thology, and clinical outcomes. Females comprise approximately
two-thirds of the AD population and often display greater amyloid- (AB) B tms
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plaque and tau tangle burden, whereas males experience more rapid 78 o 1 Microglia B 12 VMG

mortality following diagnosis. The biological mechanisms underlying : ' o Olgcendrotes R Y t Neutrophil degranulation Myeloid neoplasm
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these disparities remain poorly understood. Microglia, the brain’s resi- " : o 5 Choroid Plexus Cells o macd Antigen Presentation Pathway TREM2 Phagocyte engulf,
. . . . . . “NEL ’ ® 6 Neurons B MHC | antigen proc. & pres. IFNG Quantity of cells
dent immune cells, play a central role in maintaining homeostasis and W L o 7 Oligo Precursor Cells  &-NPCT TGF-B Signaling IFNA Cell movement

. . . . . & i 7 OPCA - Estrogen Receptor Signaling CD40 S Infection of cells
responding to pathology. Our prior work in the murine hippocampus - AN 12_y,LMC“:S:ﬁiﬂ;i'pi;‘;ii’“mrce”s6,;EUR__ Capped Intron w/ Pre-mRNA proc. WSTNGIS &L Protein recruitment

i 1 i i ; : ; - e ©® 10_Vasc. Smth Mscl Cells ) o : I X R_HO GTPas_e'cygle I 'II-'III?FII1\/I/;4 Ubi'quit.ination
demonstrates sex—spec?lf!c aglng trajegtorles iIn microglial reactivity. We ° E/CGHSL — i‘iZE o e Histone Modifeation Signaiing —— Acivaton of gene
show that females exhibit heightened inflammatory and senescent sig- ‘ - | AC o 13 Evendymal Cols
natures, and an increased propensity to adopt the disease-associated R B AvaEr @
microglia (DAM) phenotype. DAMs, which are closely linked to AR pa- * v ) g ;—xg—;a.g T
thology, transition from a primed st_ate (Stage _1) to g fully reactive state @%%%@«';6&0;@ \L:\&,ga@'«o%;,\&o ‘Q&’,@é’o\\”";@%
(Stage 2). We therefore hypothesized that microglial responses to A < S
pathology differ by sex and contribute to sex-biased outcomes in AD.

Methods: We used the AppSAA amyloid mouse model of AD to examine
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sex differences in AR burden, microglial activation, and cognitive-related _ _ _ _
Z-score Figure 2. Comparing the transcriptomic
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behaviors. Behavioral assessments were followed by analyses of brain

tissue from AppSAA and wildtype mice at 10-14 mo using flow cytome- Antigen Presentation Organismal death A UMAP plot of 13 cell types identified in all é?}[g
try, microscopy, and single-cell transcriptomics. Results: Female MHC class Il antigen pres. Growth failure groups. B Cell type markers used to anno- ‘ A
AppSAA mice exhibited greater hyperactivity during behavioral testing, Oxidative Phosphorylation
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gent and suggests that heightened DAM responses in females may con-
tribute to sex-specific features of AD. Ongoing studies will investigate the
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Conclusions & Future Directions

oolte 1 ooz 8 1. The APP***model recapitulates aging-associated transcriptomic signatures, supporting its relevance to late-onset AD. Sex differences in microglial aging: e
§1 o Background & Summary 2. AB pathology follows transcriptomic trajectories similar to normal aging, but with more robust and cell type-specific activation patterns. Ocanas et al. (2023)
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Figure 1. Experimental design to investigate sex differences in response to N NC— | e | B. Females display a higher proportion of DAMs, particularly Stage 2 DAMs ®
aging & amyloid pathology in the murine brain. A Schematic of experimental CX3CR1 _/ Apoe  TREM2 i ..’:\ % Jmem2 _ _ o
design to investigate sex differences in the APPS** model of Alzheimer’s Disease. iz ’ @ LBfZ”Z”' > - laax C. Females show increased CSF1-associated signaling Jillian E.J. Cox )
Single-cell RNA Sec_lue!”c'”_g was performed on cortical and hippocampal tissue from Cst7 4. These divergent neuroimmune responses may contribute to the sex biases observed in AD prevalence and pathology. Neurosc'encf PhD Candidate
male and female mice in wildtype (Yng [7-13 mo] & Old [24-29 mo]) and APPS*A (APP | Transiionary State CSF1R Fyiy Reactive state Ocafias Lab
. . . . - . ) o0 i [E]:# (=
[12-13 mo]). 15-17 mo wildtype and APPS** mice were intraperitoneally injected with IFN-a/8 Homeostatic IFN-y (Less reactlve) Disease-Associated Microglia (DAM) 5. Future studies will investigate the interactive effects of sex chromosomes and sex hormones in regulating microglial reactivity and will further evaluate NI @JillianEJCox
Methoxy-X04 to label AR plaques. Cortices and hippocampi from were isolated for L Microglia ) these signatures in human hippocampal and cortical datasets.
flow cytomtery analysis. Axioscan 7 imaging and Phenotyper cognition wall were also m Jillian E.J. Cox

performed (DATANOT SHOWN). B Gating strategy for flow cytometric analysis.
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