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Background Pathological accumulation of amyloid-beta (Aβ) remains central to Alzheimer’s disease (AD). Approved antibody therapies, including lecanemab and donanemab, lower plaque burden and slow progression, yet their Fc-mediated effector functions can trigger neuroinflammation and amyloid-related imaging abnormalities (ARIA). To address these limitations, we developed GAIA-Aβ, a bifunctional fusion protein designed to couple Aβ recognition with TAM receptor–mediated efferocytosis. By abolishing IgG1 effector activity, GAIA aims to reduce ARIA liability while preserving efficient brain clearance of Aβ.
Methods GAIA-Aβ was generated by fusing an engineered GAS6 domain, which recruits Tyro3, Axl, and MerTK receptors, with an Aβ-binding element. Binding specificity toward oligomeric Aβ and TAM receptors was evaluated by ELISA and BLI. Microglial (HMC3) and iPSC-derived monocyte assays were used to assess phagocytosis, cytokine secretion, and resolution of inflammation. A pharmacokinetic profile, including systemic exposure and brain penetration, was evaluated in WT mice and AD mice. Efficacy was tested in 5xFAD mice and APP/PS1 mice given weekly intravenous injections. Post-treatment analyses included amyloid burden, glial activity, and spatial transcriptomic profiling of neuroinflammatory pathways.
Results GAIA-Aβ demonstrated high-affinity interaction with oligomeric Aβ and effective engagement of TAM receptors. It enhanced Aβ uptake while attenuating pro-inflammatory cytokine release, consistent with efferocytosis rather than classical antibody effector signaling. PK analysis showed antibody-like systemic exposure and measurable brain exposure. In AD mice, GAIA-Aβ markedly reduced amyloid plaque load and amplified glial clearance mechanisms, particularly through astrocytic involvement. 
Conclusions By uncoupling IgG1 effector functions and harnessing TAM-driven efferocytosis, GAIA-Aβ lowers Aβ burden while minimizing neuroinflammation and ARIA risk. These findings position GAIA-Aβ as a differentiated therapeutic modality with the potential to overcome safety limitations of current anti-Aβ antibodies.
	
