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Current Research Project:   

MUC16 is expressed during pregnancy. Initial experiments conducted by the applicant demonstrate 
that MUC16 binds to NK cells from peripheral blood and decidua. In the case of preeclampsia, the 
binding pattern of MUC16 to NK cell subsets is distinct from that observed in healthy pregnant 
control. Our data indicates that MUC16 binds to NK cells via Siglec-9, an inhibitory receptor. In 
preeclamptic patients’ higher siglec-9 expression and associated MUC16 binding is observed on the 
subset of NK cells that have previously been shown to facilitate angiogenesis in the decidua. We are 
therefore hypothesizing that aberrant MUC16 binding to this NK cell subset prevent sufficient 
trophoblastic invasion of the spiral arterioles and attenuates the blood supply to the growing fetus in 
preeclampsia. Here we will conduct specific studies to prove this hypothesis. 

Specific Aims:  Natural Killer (NK) cells are a major component of the innate immune system that lyse 
tumor cells and virally infected cells. Approximately 70-80% of the lymphocytes in the decidua are NK 
cells. The decidual NK cells have a distinct phenotype characterized by the lack of expression of 
CD16 and very high expression of CD56. These CD16neg/CD56bright decidual NK cells exhibit low 
cytotoxicity and instead expresses cytokines and other soluble factors that promote angiogenesis. 
The pro-angiogenic function of the decidual NK cells facilitates trophoblastic invasion of the spiral 
arterioles, thereby promoting fetal growth. Deficiency in this particular function of the decidual NK 
cells is associated with intrauterine growth restriction and preeclampsia. In our preliminary 
experiments we have demonstrated that NK cells from peripheral blood and decidua of pregnant 
women bind to the mucin MUC16 that is produced in the deciduas basalis. MUC16 is a potent 
inhibitor of NK cell function. Our experiments show aberrant expression of Siglec-9 on NK cells of 
patients with preeclampsia and likewise, an aberrant binding of MUC16 to the NK cells in 
preeclampsia patients. Based on these observations we are proposing the hypothesis that aberrant 
expression of Siglec-9 and the subsequent high level of binding of MUC16 to the 
CD16neg/CD56bright NK cells abrogates the ability of these cells to produce appropriate levels of the 
pro-angiogenic cytokines and soluble factors in preeclamptic women. As a result, the NK cells are 
unable to induce optimal invasion of the spiral arterioles by the trophoblasts. The goals of this 
proposal are to conclusively prove this hypothesis and delineate the exact role of MUC16-Siglec-9 
interaction in NK cell mediated angiogenesis. 
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