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Lysosomes are crucial digestive organelles and signaling hubs essential for maintaining cellular homeostasis. Leakage of
lysosomal contents due to membrane damage induces inflammation, oxidative stress, and cell death. Therefore, lysosomal
integrity is fundamental to cellular function; consequently, cells have evolved multiple mechanisms to address lysosomal
damage, collectively termed lysosomal damage responses. One of the mechanisms is ESCRT-mediated microautophagy of
damaged lysosomes (called “microlysophagy”). Lysosomal recruitment of ESCRT is triggered by the lipidation of GABARAP
family proteins (GABARAPs), which is dependent on ATG16L1-ATG5-ATG12 E3-like ligase complex. ATGI6L1 is
recruited to the damage sites via direct interaction with V-ATPase Vi subunit, yet the detailed regulatory mechanisms are still
unclear.

In this study, I identified a novel role of Ninjurinl (NINJ1) in lysosomal damage responses. I discovered that NINJ1 localizes
on lysosomes in addition to the plasma membranes, functioning in membrane damage repair mediated by the ESCRT
machinery. NINJ1 is required for the localization of the ATG16L1-ATG5-ATG12 complex to damaged lysosomes by
interacting with V-ATPase, enabling non-canonical lipidation of GABARAP proteins (known as CASM, conjugation of ATGS
to single membrane). Its function in V-ATPase assembly is crucial for both membrane repair and managing lysosomal stress.
With growing interest in the role of NINJ1 in inflammatory processes, and considering that lysosomal integrity is intrinsically

linked to inflammation and cell death, our findings offer a new perspective on NINJ1’s inflammatory responses.
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