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Mechanistic Insights into rTMS Response:  
The Role of miR-16-5p And TNFα in Neural  
and Metabolic Regulation
Deimilė Asipavičiūtė1, Aistė Zentelytė1, Vladas Valiulis3,  
Rūta Navakauskienė1, Giedrė Valiulienė1

1 	 Institute of Biochemistry, Life Sciences Center, Vilnius University, Vilnius, Lithuania
2 	 Republican Vilnius Psychiatric Hospital, Vilnius, Lithuania

Introduction. In our previous studies, we found that lower serum levels of the inflammatory cy-
tokine TNFα in patients with treatment-resistant depression (TRD) were associated with better 
outcomes following repetitive transcranial magnetic stimulation (rTMS). We also identified miR-
16-5p as a potential biomarker of rTMS response, as higher circulating levels predicted improved 
therapeutic effects. Notably, miR-16-5p and TNFα appear to regulate each other, suggesting that 
their interaction may contribute to the mechanisms underlying rTMS efficacy.

Methods. To investigate this interaction, SH-SY5Y neuroblastoma cells were differentiated 
into a mature neuronal phenotype using BrainPhys™ medium supplemented with SM1, NGF 
(50 ng/ml), retinoic acid (10 µM), and antibiotics. After 7 days, cells were transfected with a 
miR-16-5p mimic or inhibitor and/or treated with TNFα (10 ng/ml). Transfection efficiency and 
downstream effects were confirmed by RT-qPCR and western blot, demonstrating modulation 
of FOXO1 and IRAK1 expression. Cells were then exposed to intermittent (iTBS) or continuous 
(cTBS) theta burst stimulation.

Results. In this 2D model, cTBS—but not iTBS—increased cleaved caspase-1 levels, suggest-
ing potential cellular stress or damage. In contrast, under miR-16-5p modulation, iTBS enhanced 
synaptobrevin-2 protein levels, indicating possible synaptic effects. Metabolic analyses using Sea-
horse ATP Rate, Mito Stress, and Glycolysis Stress assays revealed distinct metabolic responses to 
iTBS and cTBS depending on TNFα and miR-16-5p activity.

Conclusions. Overall, our findings suggest that miR-16-5p–TNFα interactions may shape 
neural and metabolic responses to theta burst stimulation, warranting further investigation in 
more physiologically relevant models.
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