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Cell-cell communication is an essential process in life, with endosomes acting as key organelles for reg-
ulating uptake and secretion of signaling molecules. Endocytosed material is accepted by the sorting
endosome where it either is sorted for recycling or remains in the endosome as it matures to be degrad-
ed in the lysosome. Investigation of the endosome maturation process has been hampered by the small
size and rapid movement of endosomes in most cellular systems. Here, we report an easy versatile
live-cell imaging assay to monitor endosome maturation kinetics, which can be applied to a variety of
mammalian cell types. Acute ionophore treatment led to enlarged early endosomal compartments that
matured into late endosomes and fused with lysosomes to form endolysosomes. Rab5-to-Rab7 conver-
sion and PI(3)P formation and turn over were recapitulated with this assay and could be observed with
a standard widefield microscope. We used this approach to show that Snx1- and Rab11-dependent en-
dosomal recycling occurred throughout endosome maturation and was uncoupled from Rab conversion.
In contrast, efficient endosomal acidification was dependent on Rab conversion. The assay provides a
powerful tool to further unravel various aspects of endosome maturation.
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