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Macrophages engulf apoptotic cells by recognizing phosphatidylserine exposed on the surface of the
apoptotic cells. We previously identified a receptor on macrophages that directly recognizes the
apoptotic cells. Tim4 is a type | transmembrane protein expressed on macrophages. It binds to
phosphatidylserine on apoptotic cells via its IgV domain and promotes the phagocytosis of apoptotic
cells. However, Tim4 has a short cytoplasmic region and the deletion of this region does not affect the
phagocytic ability of Tim4. We therefore tried to identify the molecules that interact with Tim4 and
mediate the phagocytic signal. When we did the coimmunoprecipitation with NIH3T3 transformants
expressing Tim4, we could detect two specific bands that are larger than Tim4, and identify the
molecules by mass spectrometry. We named the protein as Tim4-interacting protein 1, TIP1. TIP1 is a
transmembrane protein with multiple protein/lipid-interaction domains in the cytoplasmic region.
Notably, we found that TIP1 is highly expressed in various macrophages and BMDC, but notin T or B
cells, suggesting that TIP1 is a macrophage specific protein. We found TIP1 is localized to small
puncta that can be stained with LAMP1, indicating that TIP1 is localized to lysosomes. Macrophages
phagocytose apoptotic cells into phagosomes and digest them into peptides by the fusion of
phagosomes with lysosomes. Since TIP1 is expressed at lysosomes and possibly plasma membrane,
we considered the possibiliy that TIP1 may regulates the fusion of phagosomes with lysosomes by
promoting the interaction with one another. To prove this idea, we quantified the efficiency of
phago-lysosome formation. The longer we incubate macrophages with apoptotic cells, the more
phago-lysosomes are formed. However the TIP1 knockdown macrophages had decreased
phago-lysosome formation, suggesting that the fusion between phagosomes and lysosomes were
impaired by TIP1 knockdown. In addition, we found that undigested debris in the phago-lysosomes
were not expelled in the TIP1 knockdown cells. These results will clarify the digestive mechanisms
after phagocytosis of apoptotic cells.




