Ultrahigh-plex Spatial Phenotyping of the
Glioblastoma Multiforme Immune Microenvironment
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3. Design and Validation of GBM Panel

Here, we present ultrahigh-plex single-cell Spatial Phenotyping of whole-slide o
FFPE human GBM tissues with 55 protein biomarkers. In doing so, we P G TORETR 00
deployed the commercially available PhenoCode™ Discovery Panels
encompassing markers for identification of immune cell profiling, activation,
proliferation and tissue architecture.

Includes markers to identify both
adaptive and innate immune cells
along with activation/inhibition
markers.
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To study GBM, we developed an additional antibody module that includes R e G2, et P

markers: CD47, SIRPA, STAT1, STAT6, MMP9, Iba-1, INOS, NOX-2 to
characterize global microglia/macrophage status and the associated proteinase

profiles in GBM patients that can be used to analyze the tumor 55-plex Whole Slide Imaging of GBM from three patients. Most tumor tissues exhibited high levels of CD44, a characteristic marker for the mesenchymal subtype of GBM and
microenvironment; IDH1 and GFAP to distinguish between different forms of associated with poor prognosis. GBM tumors also showed varying degrees of proliferation and angiogenesis as evidenced by Ki67 and CD31 staining. MMP9 expression was very
gliomas and to determine glial differentiation; SOX2 and PD-L2 to determine common in most tumors and generally associated with vasculature. Infiltrating T cells varied significantly from being almost non-detectable to displaying a large presence in certain
therapeutic resistance. All markers were validated using human FFPE Tonsil tumors. Both residential microglia and infiltrating monocytes/macrophages could be found across most of the tumors. The merged images indicate the diversity of the GBM TME in
tissue and selected representative images are shown below. these samples.

/. Revealing Heterogeneity in Brain Tumor Microenvironment via Spatial Phenotyping

In this study, we identified various specific immune cell populations in the highly malignant brain tumor microenvironment. Deep spatial phenotyping of

GBM tumors revealed a high degree of cellular heterogeneity Iin both intra and inter-tumoral fashion. This unbiased, whole-slide approach of @ Cedqrs
analyzing multiple proteins simultaneously within complex GBM tissue structures will greatly enhance our understanding of the immune-suppressive o’ Sinqi
tumor microenvironment in GBM. Further investigation of the immune landscape before and after immunotherapy treatment will help to understand the

mechanism of therapy resistance and guide new drug development.
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