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GPX4 as a Therapeutic Target for AD

GPX4 expression in AD patients

A Novel GPX4 Positive Allosteric Modulator Ameliorates Cognitive Impairment 
by Inhibiting Ferroptosis and Neuroinflammation
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▪ Multifaceted Efficacy: Mitigates cognitive decline by blocking neuronal ferroptosis, 
suppressing neuroinflammation, and enhancing glial clearance of Aβ

▪ Next-Generation Strategy: Offers a promising therapeutic breakthrough for AD 
beyond current amyloid-targeted therapies

▪ Future Milestones: Currently in late lead optimization, targeting preclinical 
candidate nomination in Q4 2026
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Ferroptosis is an iron-dependent form of regulated cell death driven by lipid 
peroxidation, which plays a pivotal role in neurodegeneration and 
neuroinflammation. Glutathione peroxidase 4 (GPX4), a key antioxidant enzyme 
that directly reduces toxic lipid peroxides, is a master regulator of ferroptosis. 
Dysregulation of GPX4 drives the progression of neurodegenerative diseases such 
as Alzheimer’s disease (AD). In this study, we investigated the therapeutic 
potential of SB9696—a novel, first-in-class small molecule GPX4 positive allosteric 
modulator—as a disease-modifying therapy for AD.

Potent & Selective Ferroptosis Inhibition in Neuronal Cells

The patient-associated GPX4 R152H mutation reveals Alzheimer’s-like 
pathology, positioning ferroptosis as a key driver for AD

Cell Death and Disease (2024) 15:782

GPX4 level is lower in the Aβ plaque area and negatively correlates with the 
severity of AD pathology, especially within the gray matter

SSMD: Sedaghatian type spondylometaphyseal dysplasia

Cell (2026) 189, 287–306

Significant Inhibition of Neuroinflammation in Microglial Cells
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SC1761* reduces both amyloid-β deposition and tau hyperphosphorylation in APP/PS1 mice, 
alleviating cognitive impairment with efficacy comparable to that of aducanumab

(A) Schematic of ferroptosis inhibition. (B) Catalytic activity 
of recombinant human GPX4. (C) GPX4 expression in HT22 
cells. (D) Lipid peroxidation and (E) ferroptotic cell death in 
HT22 cells.
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SB9696

SB9696 is a selective GPX4 activator that not only activates GPX4 but also stabilize its expression, 
resulting in inhibition of ferroptosis
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Ferroptosis-conditioned
medium

SB9696 effectively blocks microglial activation and enhances glial phagocytosis, thereby suppressing 
neuroinflammation in the hippocampus
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03.
GPX4 expression in the brains of AD patients. (A) Overall expression levels in the Aβ plaque area. (B) 
Expression in white versus gray matter, stratified by the severity of AD pathology.
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(A) Experimental scheme. (B) Neuronal ferroptosis-
driven inflammation in HMC3 microglia. (C) LPS-
induced inflammation in HMC3 microglia. (D) 
Phagocytosis of Aβ fibrils by primary mouse glial cells. 
(E) Hippocampal proinflammatory cytokine expression 
in an ICV-LPS-induced neuroinflammation mouse 
model.

Therapeutic efficacy in an APP/PS1 transgenic mouse 
model. (A) Aβ deposition in the hippocampus. (B) 
Tau phosphorylation in the cortex. (C, D) Morris 
water maze (MWM) test: (C) acquisition phase and 
(D) probe trial.

* SC1761: A lead compound derived from the SB9696 series
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