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While current breast cancer staging includes lymph node
involvement as a key indicator of prognosis, little is known
about how healthy tissue surrounding the immediate
tumor microenvironment contributes to the loco-regional
spread of disease. Previous studies of the role of the
immune microenvironment in breast cancer have focused
on the study of intratumoral T cells, reporting that
increased intratumoral CD8+ T cell proportions with
decreased CD4+ T cell proportions are associated with
lymph node metastasis and rapid tumor progression. We
hypothesized that T cells within the unaffected breast tissue
("healthy-adjacent” tissue) near the tumor (2-5 cm away
from the tumor margin) may influence the local/regional
spread of tumor cells. Since the amount of tissue available
for study from the excision of primary tumors is limited,
we utilized a previously established three-dimensional
explant method to expand resident T cells from fresh
breast cancer and healthy-adjacent breast tissue to investi-
gate their phenotypic and functional qualities. We com-
pared tissues from patients with LN metastasis (n = 8) and
those without LN involvement (n = 7). We defined the
surface phenotype of T cells derived from breast cancer
and healthy-adjacent tissue using multiparameter flow
cytometry. We found that healthy-adjacent tissue from
patients with LN metastases exhibited a 1.6 fold lower
percentage of CD4 T cells (p < 0.01) and 3.7 fold higher
percentage of CD8 T cells (p < 0.05) than patients with no
LN involvement. In contrast, we did not find any statistically

significant differences in the number of intratumoral CD4
and CD8 T cells in patients with LN metastases versus
those with no LN involvement. We hypothesized that quali-
tative T cell cytokine response from the surrounding
healthy adjacent tissue may also be associated with LN
metastases. Our preliminary data from the study of breast
cancer patients (n = 6) showed some trends of increased
Th2 cytokine and decreased pro-inflammatory cytokine
associated with nodal metastases. These data suggest that
the tissue extending beyond the tumor microenvironment
(healthy-adjacent tissue) may contribute to immune surveil-
lance and regional metastases. While this study size is small,
it demonstrates the feasibility of using the explant method
to interrogate healthy-appearing tumor adjacent tissue to
investigate the surrounding breast tissue environment. Our
preliminary findings also indicate the potential relevance of
investigating the role of T cells in tumor adjacent healthy-
appearing breast tissue to provide tumor immune surveil-
lance. Further analysis of the T cells present in healthy adja-
cent breast tissue is warranted.
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