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Abstract

Cancer is known to acquire genetic and microenvironmental heterogeneity during the growth, invasion,
and metastasis, leading to the presence of tumor heterogeneity. Tumor heterogeneity is associated with diag-
nostic problems due to variations in pathological evaluation and biomarker expression, as well as clinical prob-
lems such as treatment resistance, including recurrence or new lesions after chemo or radiation therapy.
Pretherapeutic prediction and evaluation of tumor heterogeneity would lead to patient stratification and per-
sonalized treatment. However, currently no spatial biological method has been established to quantitatively
analyze tumor heterogeneity with preserved location information. Using multiplex immunohistochemistry,
enabling single-cell analysis with preserved spatial information of individual cells, we have shown that the
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presence of tumor heterogeneity derived from cancer cells and immune cells is associated with prognosis

and cancer cell capabilities. In this review, we describe the clinical challenges and biological background relat-

ed to the tumor heterogeneity, and introduce our ongoing endeavor to quantitatively assess tumor hetero-

geneity using multiplex immunohistochemistry.
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