
2025/07/01 00:39 1/1 Immunological landscape

Neurosurgery Wiki - https://neurosurgerywiki.com/wiki/

Immunological landscape

The immunological landscape refers to the overall state and composition of the immune system in a
given organism or population. This includes factors such as the types and numbers of immune cells
present, their activation status, and the presence of antibodies or other immune factors. The
immunological landscape can vary greatly depending on many factors, including age, health status,
genetics, exposure to pathogens, and other environmental factors, and can have a significant impact
on an individual's susceptibility to disease.

The immune landscape within the Tumor Microenvironment is the result of a complex interplay
between many immune components, including the presence of chemoattractant factors,
immunogenicity associated with the mutational burden of the tumor, alteration of antigen
presentation mechanisms, or the action of immunosuppressive mechanisms (anti-inflammatory
factors and immune checkpoints). Other extrinsic factors, such as vascularization and tumor location,
can be critical aspects that influence the immune status of the tumor as well. In this context, it is
clear that there is a causal relationship between the immune response and cancer development, and,
therefore, analysis of the immune context holds enormous clinical potential.

Karimi et al. applied imaging mass cytometry to characterize the immunological landscape of 139
high-grade glioma and 46 brain metastases tumours from patients. Single-cell technology analysis of
more than 1.1 million cells across 389 high-dimensional histopathology images enabled the spatial
resolution of immune lineages and activation states, revealing differences in immune landscapes
between primary tumors and brain metastases from diverse solid cancers. These analyses revealed
cellular neighbourhoods associated with survival in patients with glioblastoma, which we leveraged to
identify a unique population of myeloperoxidase (MPO)-positive macrophages associated with long-
term survival. The findings provide insight into the biology of primary and metastatic brain tumours,
reinforcing the value of integrating spatial resolution to single-cell datasets to dissect the
microenvironmental contexture of cancer 1)
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