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Abstract

Recent advancement of combined and sequential treatment of immunotherapy with chemotherapy, and
molecular-targeted therapy mandates individualized diagnosis of cancer based on the immune microenvi-
ronmental profiles. To quantitatively evaluate tumor immune microenvironment with preserved structural
and positional information, we have developed a multiplex immunohistochemistry/image cytometry
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methodology that allows staining with 12 to 14 different antibodies in a single section, regardless of

the antibody species. This enables quantification of

multiple immune cell lineage markers with spatial

information for each single cell from a single section of formalin-fixed, paraffin-embedded specimen, which

is widely available in pathological diagnosis. This method has revealed the prognostic significance of

myeloid immune cells, cancer tissue characteristics based on immune cell location, changes over time

in the tumor-immune microenvironment, and the association with the gut microbiota in a wide range of

cancer types. Toward personalized diagnosis of cancer, this review summarizes the factors involved in the

tumor-immune microenvironment in cancer progression and outlines imaging methodologies to evaluate both

cancercells and immune characteristics from the tissue.

Key Words: Personalized medicine, Immunohistochemistry, Multiplex immunohistochemistry, Tumor

microenvironment, Tumor immunity.
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