Development of a Patient-Derived Zebrafish Xenograft Model for Glioblastoma
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Glioblastoma (GBM) is the most aggressive primary brain tumor, characterized by rapid
proliferation, diffuse infiltration, and resistance to conventional therapies, resulting in poor
patient prognosis (Figure 1). Preclinical evaluation of GBM relies heavily on rodent xenograft
models; however, these systems are costly, labor-intensive, and often limit high-throughput
applications. To address these challenges, we developed a zebrafish xenograft platform as a
complementary in vivo model for studying glioblastoma biology. Human glioblastoma celi
lines U87 (GFP-labeled) and U251 (mCherry-labeled) were transplanted into zebrafish
embryos, enabling real-time visualization of tumor dynamics, including proliferation,
migration, and angiogenic interactions within a transparent host environment. This approach
further provides a rapid and scalable system for testing therapeutic compounds and
assessing tumor responses. By leveraging the advantages of zebrafish—optical accessibility,
genetic tractability, and cost-effectiveness—this study establishes a versatile preclinical
model that bridges the gap between in vitro assays and mammalian systems, with potential
to accelerate glioblastoma research and drug discovery.
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Objectives/Aim

» To establish a zebrafish glioblastoma xenograft model to understand GBM
pathogenesis and treatment options
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Chemotherapeutic Drugs to Test
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Fluorescence images of zebrafish xenografts injected with glioblastoma cells at 3 days post fertilization. A)
0 hours postinjection (hpi), 72 hours post fertilization (hpf); B) 24 hpi, 96 hpf; C) 48 hpi, 120 hpf; D) 72 hpi,
144 hpf; E) 96 hpi, 168 hpf; F) 7 days post injection, 240 hpf.
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Q. [ Conclusion and Future Studies

Despite low survivability (<10 zebrafish reaching 7 days), the model consistently demonstrated in
vivo glioblastoma growth, confirming its feasibility. Optimization of environmental and procedural
factors is needed to improve survival. Future studies will test temozolomide, carmustine, and

bevacizumab to reduce tumor burden and enhance survivability, refining this model as a reliable,
high-throughput platform for preclinical glioblastoma drug testing.
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