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Astrocyte dysfunction and cell death are increasingly recognized as key 
contributors to Alzheimer’s disease (AD) pathogenesis. SPOCK1, a 
member of the SPARC family, is highly expressed in breast, lung, prostate, 
and liver cancers. Several studies have reported that SPARC family 
proteins may play a role in the development of central nervous system 
(CNS) diseases. In our group’s previous studies, SPOCK1 variants were 
associated with late-onset Alzheimer’s disease (LOAD); however, its cell 
type specific functions and molecular mechanisms remain poorly 
understood.

For the first time, these findings demonstrate that SPOCK1 selectively 
triggers mitochondrial apoptosis in astroglia via caspase-9 activation and 
AKT pathway suppression, while causing distinct effects in other neural 
cell types. Our study provides the first comprehensive evidence that 
SPOCK1 may contribute to Alzheimer’s disease pathogenesis through 
astrocyte-specific apoptotic mechanisms downstream of ERBB4 
signaling.

PROPOSED MECHANISM                                                                                          INTRODUCTION

EXPERIMENTAL DESIGN AND SELECTED RESULTS DEMONSTRATING A PRONOUNCED PRO-APOPTOTIC EFFECT OF SPOCK1 
EXCLUSIVELY IN ASTROCYTE CELLS

CONCLUSION                                                        REFERENCES                                               CONTACT

This study was supported by TÜSEB: B2-22642, and ODTÜ DOSAP-A (YÖK-DOSAP)

TMRE Analysis Result

• Chen, D., Zhou, H., Liu, G., Zhao, Y., Cao, G., & Liu, Q. (2017). SPOCK1 promotes the invasion and metastasis 
of gastric cancer through Slug‐induced epithelial‐mesenchymal transition. Journal of Cellular and Molecular 
Medicine, 22(2), 797–807. https://doi.org/10.1111/jcmm.13357.

• Cheng, X., Chen, X., Zhang, M., Wan, Y., Ge, S., & Cheng, X. (2023). Sparcl1 and atherosclerosis. Journal of 
Inflammation Research, 16, 2121–2127. https://doi.org/10.2147/jir.s406907.

• Qomi Ekenel E, Safernezhad P, Kahraman DC, Son ÇD, Aydın Son Y. Investigation of Alzheimer's
Disease‐Associated effect of SPOCK1 Protein on Apoptosis in Nerve Cells. Alzheimers Dement. 2025 Dec
23;21(Suppl 1):e105818. doi: 10.1002/alz70855_105818. PMCID: PMC12728322. 

• Erdogan, O., Iyigun, C., & Aydın Son, Y. (2025). EnSCAN: ENsemble Scoring for prioritizing CAusative variants 
across multiplatform GWASs for late-onset Alzheimer’s disease. BioData Mining, 18, 20. 
https://doi.org/10.1186/s13040-025-00436-x .

• Eshraghi, M., Adlimoghaddam, A., Mahmoodzadeh, A., Sharifzad, F., Yasavoli-Sharahi, H., Lorzadeh, S., 
Albensi, B. C., & Ghavami, S. (2021). Alzheimer’s disease pathogenesis: Role of autophagy and mitophagy 
focusing in microglia. International Journal of Molecular Sciences, 22(7), 3330. 
https://doi.org/10.3390/ijms22073330.

• Han, J., Rong, Y., & Gao, X. (2021). Multiomic analysis of the function of SPOCK1 across cancers: An integrated 
bioinformatics approach. The Journal of International Medical Research, 49(6), 300060520962659. 
https://doi.org/10.1177/0300060520962659 .

• Jia, K., Tian, J., Wang, T., Guo, L., Xuan, Z., Swerdlow, R. H., & Du, H. (2023). Mitochondria-sequestered Aβ 
renders synaptic mitochondria vulnerable in the elderly with a risk of Alzheimer disease. JCI Insight, 8(22). 
https://doi.org/10.1172/jci.insight.174290 

Dr. Emilia Qomi EKENEL
Lecturer,PhD  
NÖROM–METU (Neuroscience and Neurotechnology 
Center of Excellence), Middle East Technical 
University (METU)
PhD in Molecular Biology
Mobile: +90 531 372 52 19|E-mail: emilia@metu.edu.tr 

Ligand mediated ERBB4 activation significantly 
upregulated SPOCK1 gene expression in astroglial 
cells, identifying ERBB4 signaling as a potential 
upstream regulator of SPOCK1 in Alzheimer’s disease.

The experimental workflow was created with BioRender.com.
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