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            Abstract
Phagocytosis and autophagy are two ancient, highly conserved processes involved, respectively, in the removal of extracellular organisms and the destruction of organisms in the cytosol1,2,3. Autophagy, for either metabolic regulation or defence, involves the formation of a double membrane called the autophagosome, which then fuses with lysosomes to degrade the contents4, a process that has similarities with phagosome maturation. Toll-like-receptor (TLR) engagement activates a variety of defence mechanisms within phagocytes5, including facilitation of phagosome maturation6, and also engages autophagy7. Therefore we speculated that TLR signalling might link these processes to enhance the function of conventional phagosomes. Here we show that a particle that engages TLRs on a murine macrophage while it is phagocytosed triggers the autophagosome marker LC3 to be rapidly recruited to the phagosome in a manner that depends on the autophagy pathway proteins ATG5 and ATG7; this process is preceded by recruitment of beclin 1 and phosphoinositide-3-OH kinase activity. Translocation of beclin 1 and LC3 to the phagosome was not associated with observable double-membrane structures characteristic of conventional autophagosomes, but was associated with phagosome fusion with lysosomes, leading to rapid acidification and enhanced killing of the ingested organism.
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                    Figure 1: 
                        TLR signalling activates components of the autophagy pathway.
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Figure 2: 
                        TLR-induced LC3 localization to the phagosome appears to occur independently of autophagy.
                      [image: ]


Figure 3: 
                        Components of the autophagic pathway induce localization of LC3 to the phagosome on TLR stimulation.
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Figure 4: 
                        TLR signalling induces phagosome maturation using components of the autophagic pathway.
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