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Abstract of Thesis

Rab proteins, members of the small GTPase family, play critical roles in vesicle trafficking.
Among them, Rab32 and Rab38 are conserved homologs known for their involvement in
melanosome formation and the biogenesis of lysosome-related organelles (LROs). However, how
Rab32 and Rab38 regulate lipid metabolism remains unclear.

In this study, I found that Rab32 and Rab38 double knockout (DKO) male mice exhibited a
significant age-dependent increase in body weight compared to wild-type (WT) males, and their
livers appeared darker. Given the central role of the liver in lipid metabolism, I analyzed AML12
hepatocytes and observed Rab32 and Rab38 forming ring-like structures that colocalized with
Lampl. Rab38 played a dominant role in the formation of large Rab32/38-positive LROs, whose
size varied with cell confluence.

To investigate whether Rab32/38-positive LROs are involved in lipid droplet (LD)
degradation, I inhibited lysosomal acid lipase with orlistat. This treatment delayed lipid
degradation, suggesting that LLD breakdown occurs inside Rab32/38-positive LROs. Combined
treatment with orlistat and Bafilomycin Al further revealed invagination-like internal
membranes within large LROs. Using an mCherry—2xFYVE probe, I detected PI3P-positive
ring-like signals within or adjacent to LRO membranes. After orlistat treatment, LLDs were
frequently observed inside or near these PI3P-positive structures, suggesting that PI3P
contributes to the formation of internal membranes within LROs.

Furthermore, Rab32/38 double knockdown (DKD) AMLI12 cells showed greater lipid
accumulation compared to WT controls. Upon orlistat treatment, accumulated LDs were mainly
localized within lysosomes in control cells. In contrast, LLDs rarely accumulated further in
lysosomes upon orlistat treatment in Rab38 knockdown or DKD cells, indicating that the loss of
Rab38, particularly in combination with Rab32, impairs the ability of LROs to engulf LDs.

Together, these findings demonstrate that Rab32/38-positive LROs provide the structural
platform for lipid droplet degradation in hepatocytes, with Rab38 playing a dominant role in

lysosomal engulfment.
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