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Introduction
Alzheimer's disease (AD): Progressive cognitive decline, Amyloid-β accumulation, Neuroinflammation, Gliosis and 
synaptic dysfunction 

Immune checkpoint signaling: PD-1/PD-L1 regulates peripheral immune responses, Emerging therapeutic target for AD 

Sex differences: Sex influences AD progression and neuroimmune responses, yet sex-specific effects of PD-1/PD-L1 
blockade remain poorly understood.

Knowledge gap: The impact of chronic PD-1/PD-L1 blockade in aged APP/PS1 mice and the role of sex-specific responses 
have not been well characterized.

Objective: Determine whether chronic PD-1/PD-L1 blockade improves behavior and alters neuroimmune gene expression 
in aged APP/PS1 mice.

Hypothesis: Chronic PD-1/PD-L1 blockade would attenuate AD-associated cognitive deficits and modulate 
neuroinflammatory, glial, metabolic, and sex-dependent molecular pathways in aged APP/PS1 mice.
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Statistical Analysis
Behavioral data were analyzed with 3-way ANOVA (sex, treatment and strains as factors) and 
molecular data were analyzed using 2-way ANOVA to evaluate the effects of strain and treatment, 
followed by Sidak post hoc comparisons.

Methods

Animals
9-month-old mice
WT      |      APP/PS1

            

Monthly injections
4 months (i.p.)

Behavior assessment

Results
PD-1/PD-L1 treatment partially restored spatial search strategy in female 
APP/PS1 mice.
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Future Directions
• Quantify amyloid burden and glial morphology to determine whether transcriptional changes are accompanied by neuropathological improvement.
• Investigate sex-specific mechanisms underlying treatment responsiveness.
• Evaluate the effects of PD-1/PD-L1 blockade on additional cognitive domains and disease stages.

Conclusions

• Chronic PD-1/PD-L1 blockade improved behavioral outcomes in 
aged APP/PS1 mice.

• Treatment attenuated AD-associated neuroimmune and gliosis-
related transcriptional signatures in the prefrontal cortex.

• Microglial (Trem, Tyrobp, Ccr2), astrocytic (Gfap), and stress-
related (Gdf15) pathways were particularly responsive to 
treatment.

• Male and female mice exhibited distinct molecular responses, 
suggesting sex-dependent mechanisms.

• These findings support immune checkpoint modulation as a 
potential co-therapeutic strategy for Alzheimer's disease.

Future Directions

• Quantify amyloid burden and glial morphology to determine whether 
transcriptional changes are accompanied by neuropathological 
improvement.
• Investigate sex-specific mechanisms underlying treatment responsiveness.
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