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論文題名 

Title 

A2-Pancortins interact with Bcl-xL and WAVE1 to promote mitochondria-ER contact sites (MERCs) 

and exacerbate mitochondrial calcium elevation to mediate cell death in stroke 

(A2-PancortinはBcl-xLおよびWAVE1と相互作用し、ミトコンドリア-小胞体接触場（MERCs）

に作用し、ミトコンドリア内カルシウムを上昇させて脳卒中における細胞死を促進する) 

論文内容の要旨 

〔目 的(Objective)〕 

Stroke is a leading cause of disability, and neonatal ischemic stroke specifically leads to neurological sequelae such as seizures 

and developmental delays. While the adult-enriched isoform Pancortin-2 (PCT2) is known to mediate ischemic neuronal death via 

interactions with WAVE1 and Bcl-xL, the function of the perinatally dominant isoforms, A2-Pancortins (PCT3 and PCT4), 

remains poorly defined. This study aimed to determine whether A2-PCTs contribute to ischemic damage in the developing cortex 

and to elucidate the underlying molecular mechanisms, specifically focusing on their role in mitochondria-ER contact sites 

(MERCs) and calcium dysregulation. 

 

〔方法ならびに成績(Methods/Results)〕 

In primary cortical neurons, shRNA-mediated knockdown of PCTs significantly mitigated cell death induced by oxygen-glucose 

deprivation. Consistent with this in vitro finding, middle cerebral artery occlusion experiments revealed that 2-week-old A2-PCTs 

knockout mice exhibited significantly reduced cortical infarct volume compared to wild-type mice. This protective effect was 

absent in 5-week-old animals. Mechanistically, A2-PCTs were found to form a pro-death tripartite complex with the 

anti-apoptotic protein Bcl-xL and the cytoskeletal regulator WAVE1, with PCT3 demonstrating a stronger binding affinity than 

PCT4. This complex localizes to mitochondria-ER contact sites (MERCs), where it interacts with the tethering protein GRP75 to 

reinforce the contact structure. Calcium imaging demonstrated that the A2-PCTs/Bcl-xL/WAVE1 complex facilitates 

IP3R-mediated calcium transfer from the ER to mitochondria, leading to mitochondrial calcium overload and subsequent neuronal 

death. This pathological calcium flux was notably attenuated by the IP3R inhibitor 2-APB or by PCT knockdown. 

 

〔総 括(Conclusion)〕 

This study identifies A2-PCTs as key regulators of MERCs-mediated calcium dysregulation in neonatal stroke. By physically 

bridging Bcl-xL, WAVE1, and GRP75, A2-PCTs reinforce the structure of MERCs, creating a platform that exacerbates 

ER-to-mitochondria calcium transfer under ischemic stress. These findings suggest that targeting A2-PCTs or their interaction 

interfaces could be a potential therapeutic strategy for mitigating ischemic brain injury in the developing brain. 

 




