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Identification of Potential Glioblastoma  
Biomarkers in U87, A172, and HS683 Cell  
Line Spheroid Models
Rima Miknaitė1, Rytė Rynkevičienė2, Eglė Strainienė2,3,  
Linas Kunigėnas2, Kęstutis Sužiedėlis1,2

1 	 Life Sciences Center, Vilnius University, Vilnius, Lithuania
2 	 Laboratory of Molecular Oncology, National Cancer Institute, Vilnius, Lithuania
3 	 Department of Chemistry and Bioengineering, VILNIUS TECH, Vilnius, Lithuania

Introduction. Glioblastoma is classified by the World Health Organization (WHO) as a grade IV 
malignant glioma. This highly aggressive tumor carries a poor prognosis, with a median survival 
of approximately 15 months after diagnosis. Standard treatment includes surgery, followed by 
radiation therapy and chemotherapy. Without validated biomarkers, it’s harder to personalize 
treatment, identify high-risk patients, and select the right treatment strategy.

Methods.  A comprehensive genome-wide study of the U87 cell line identified four principal 
pathway categories associated with glioblastoma development: metabolism, cell–cell adhesion, 
oncogenic signaling, and immune-related processes. Gene expression within these functional 
categories was subsequently evaluated by RT-PCR in three-dimensional spheroid models derived 
from the U87, A172, and HS683 glioblastoma cell lines.

Results. Gene expression analysis revealed both shared and cell line–specific differences 
among the spheroids. U87 spheroids showed markedly increased expression of IL1β, PTGS2, 
and HMGCS1, indicating activated metabolic pathways and a strong stress- and inflammation-
like response. A172 spheroids exhibited moderately elevated HMGCS1 and PTGS2, increased 
COL1A2, and reduced IL1β expression compared with U87, suggesting the absence of a 
pronounced inflammatory phenotype. HS683 spheroids displayed strongly increased PTGS2 
and IL1β levels, partially resembling U87, but also showed elevated CCL20 and FGF7, indicating 
additional cell line–specific features.

Conclusions. The U87, A172, and HS683 cell lines exhibit different transcriptomic profiles 
when cultured as 3D spheroids. These variations highlight their utility for modeling glioblastoma 
heterogeneity and may inform the development of cell-line–tailored, personalized therapeutic 
approaches.
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