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A thorough understanding of immunologic mechanisms that modulate anti-tumor responses represents an important prerequisite for the developing effective immune-based therapies for the treatment of breast cancer.  One such mechanism involves a subset of myeloid suppressor cells that have been found to be abnormally increased in the setting of cancer and other conditions associated with impaired immune reactivity.  These immature myeloid cells exert an immunosuppressive effect, and are thought to play an important role in the ability of cancer cells to evade immune-mediated destruction.  Our laboratory and others have defined the phenotype of these immunosuppressive cells by the expression of the Gr-1 (Ly6G) and Mac-1 (CD11b) cell surface markers. A recent study reported increased number of immunosuppressive CD11b+Ly6G+ (immature myeloid) cells in the peripheral blood of patients with advanced solid malignancies, including breast cancer.  In addition, we have also established that mice treatment with cyclophosphamide, a chemotherapeutic drug commonly used in the treatment of breast cancer, show a significant increase in CD11b+Ly6G+ suppressor cells.  To the best of our knowledge, the effects of chemotherapy (cyclophosphamide) on CD11b+Ly6G+ expressing myeloid cells in early stage breast cancer patients is unknown. We hypothesize that the frequency of CD11b+Ly6G+ cells in patients with early stage breast cancer is abnormally increased, relative to patients without cancer, and that treatment with cyclophosphamide will result in further increase of these cells.  These findings would have clinical implications for adjuvant vaccine development in early stage breast cancer, since these cells have immunodownregulatory capabilities. 

Recent studies including our own, have shown that CD11b+Ly6G+ suppressor cells can be induced to differentiate in vitro into mature dendritic cells after treatment with various agents, such as 1,25-dihydroxyvitamin D3 (all-trans retinoic acid), granulocyte-macrophage colony stimulating factor (GM-CSF) plus interleukin-4 (IL-4), or Toll-like receptor (TLR) ligands, thus converting them into immune-stimulating cells.  Dentritic cells exert their activating role by efficiently presenting antigens, which in turn results in the acquisition of adaptive immunity.  

It is unknown whether differentiation of circulating immature myeloid cells into mature dentritic cells is possible in vivo.  We hypothesize that the increased population of immature myeloid cells observed in our mouse model after treatment with cyclophosphamide can be differentiated into a dendritic cell phenotype, thus enhancing the effect of immune-based therapies.

We therefore propose two specific aims: 1) to evaluate the influence of adjuvant cyclophosphamide and doxorubicin on the frequency of circulating immature myeloid cells in breast cancer patients; and 2) to test the influence of in vitro treatment with different stimuli on the maturation and activation of immature myeloid cells.  Results from specific aim 1 would establish whether immature myeloid suppressor cells are indeed increased during chemotherapy in breast cancer patients.  Results from specific aim 2 would be important in establishing whether these myeloid suppressor cells can be differentiated into mature dendritic cells.  Modulation of dendritic cells could markedly enhance tumor antigen presentation, thereby increasing the clinical effectiveness of breast cancer immune-based therapies.

