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In vitro neural models, particularly neurospheres, offer significant advantages for neural research.
Neurospheres are three-dimensional, free-floating cultures composed of neural stem cells (NSCs) or
neural precursor cells. These models provide a more accurate representation of in vivo mechanisms,
enhancing the study of neural development and disease.

In this study, we focused on optimizing the workflow for proteomic investigations using
neurospheres derived from the GM23279A cell line. By comparing severa different preparation
protocols, we employed Tandem Mass Tag (TMT) labeling to improve the efficiency and accuracy
of our proteomic analysis.

Quantitative proteomic approaches, such as TMT labeling, enable the amplification of biological
material by combining multiple samplesinto asingle analysis. Thistechnique not only increases the
amount of data that can be gathered from a given sample but also allows for precise comparative
guantitative analysis between different samples.

Enhancing in vitro modeling through advanced cell culture techniques is crucia for reducing
reliance on pre-clinical studies. In neural research, where data accessibility is more feasible, such
improvements facilitate a deeper understanding of neural mechanisms and potential therapeutic
targets. The use of 3D cultures like neurospheres represents a significant step forward in accurately
modeling neural behavior and disease progression.

By optimizing proteomic workflows and employing advanced labeling techniques, this study
contributes to the development of more reliable and comprehensive in vitro neural models. This, in
turn, supports the broader goal of advancing neural research with reduced dependence on animal
models, leading to more ethical and potentially more accurate scientific outcomes.
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