J147 protects neuronal cells from endoplasmic reticulum stress by suppressing CHOP expression
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Introduction. Endoplasmic reticulum (ER) stress and oxidative stress are pivotal pathological features in the progression of various neurodegenerative diseases. The transcription factor C/EBP homologous protein (CHOP) is a key mediator of ER stress-induced cell death. Although curcumin and its derivatives J147 and CNB-001 have demonstrated protective effects against oxidative stress, their effects on ER stress–induced cell death remain unclear.

Aims. This study aimed to evaluate and compare the effects of curcumin, J147, and CNB-001 on ER stress–induced neuronal cell death, with a particular focus on CHOP expression.
Methods. We used the mouse hippocampal neuronal cell line HT22 cells to induce ER stress with tunicamycin (TM). Cell viability was quantified by MTT assay. Levels of ER stress markers, including ER chaperones and UPR-related signaling factors, were analyzed by RT-PCR for gene expression and Western blotting for protein expression.
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Results. TM induced a concentration-dependent decrease in cell viability. While CNB-001 and curcumin showed no protective effect, J147 significantly suppressed the TM-induced cell death. J147 inhibited the TM-induced CHOP upregulation at both the mRNA and protein levels, whereas CNB-001 and curcumin had no effect on CHOP expression. In contrast, J147, CNB-001, and curcumin did not affect the TM-induced protein expression of ER chaperone proteins, including glucose-regulated protein (GRP) 78  and GRP94, or inositol-requiring enzyme (IRE) 1  pathway components, such as spliced X-box binding protein 1 (Xbp-1s) and phosphorylated IRE1 (p-IRE1).
Discussion. These results suggest that J147 protects neuronal cells from TM-induced death by suppressing CHOP expression at the transcriptional level. Given that J147 did not modulate Xbp-1s or p-IRE1, it likely inhibits CHOP through pathways independent of IRE1 signaling. This unique potency distinguishes J147 from curcumin, making it a promising therapeutic candidate.
