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Together with Prof. Tetsuo Takehara’s group (Department of Gastroenterology and Hepatology, Graduate School of
Medicine, Osaka University), Tamotsu Yoshimori’s group reported in a research article that mice fed with high-fat
diet show not only general features of NASH (Non Alcoholic Fatty Liver Disease) such as hepatomegaly, an increase
in a number of lipid droplets and accelerated apoptosis, but also an increase in protein level of Rubicon, a negative
regulator of autophagy. Intriguingly, in the manuscript, Yoshimori’s group showed that liver-specific knockout
of Rubicon significantly suppresses these pathological features of NASH.

This joint work has been conducted at the Research Center of Autophagy (School of Medicine, Osaka University) in
which ten clinical departments (Departments of Gastroenterology and Hepatology, Allergy and Rheumatic Disease,
Cardiovascular Medicine, Ophthalmology, Nephrology, Pediatrics, Dermatology, Metabolic Medicine, Neurology,
and Cardiovascular Surgery) and Yoshimori’s group participate. T. Yoshimiri works as a head of the center as well.

Yoshimori’s group has recently identified a novel E3 ligase complex catalyzing ubiquitination of damaged
lysosomal membranes, which is a key step in a pathway called lysophagy. Lysophagy is a special form of autophagy
that specifically eliminates damaged lysosome, and plays a protective role in prevention of lifestyle diseases.
Yoshimori’s group has also identified proteins specifically working in lysophagy but not in starvation-induced
autophagy by a combination of proteomics approach and a screening using siRNA library.

Dr. Saitoh’s group investigated the innate immune responses under the conditions of lifestyle diseases to
address the following challenges: identifying factors of which autophagy controls the secretion or release, uncovering
molecular mechanisms of autophagy, and clarifying in vivo autophagy function. To identify the secreted or released
factors, we performed the proteomic analysis of the culture supernatants from macrophages differentiated from fetal
liver hematopoietic stem cells. We identified the factors, which are secreted or released outside the cells in correlation
with the autophagic activity, as the biomarker candidates for lifestyle diseases. To uncover molecular mechanisms of
autophagy, we assessed an involvement of autophagy-related proteins in particle-induced autophagy. We found that
some autophagy-related proteins including ATG16L.1 are not required for the recruitment of LC3, an autophagosome
marker, to the damaged phagosomes containing stimulatory particles. Furthermore, we explored the chemicals which
can modulate autophagy, and identified several chemicals which alter the levels of p62, an autophagy substrate, in
innate immune cells. To clarify in vivo autophagy function, we generated the genetically engineered mice lacking
Atg7 gene in innate immune cells such as macrophages and neutrophils on Balb/c genetic back ground. Furthermore,
we analyzed the kidney disease model caused by excessive nutrient loading in these mice, and found that autophagy
failure in innate immune systems exacerbates the renal tubule injury.

Dr. Fujitani’s team aimed to elucidate the pathogenic role of autophagy in atherosclerosis and to understand
the physiological role of autophagy in maintenance of the endocrine pancreas. Furthermore, they tried to identify
biomarkers for autophagic function in pancreatic 3 cells. Double KO (DKO) mice for ApoE and smooth muscle cell-
specific Atg7 showed a significantly shortened lifespan compared with control mice when they were fed a high fat
diet. Histological analyses demonstrated that possible mechanisms for the sudden death of these DKO mice include
the rupturing of an aneurysm in the descending aorta. Loss of Atg7 function in smooth muscle cells together with a
high fat diet accelerate the apoptosis of smooth muscle cells, thereby inducing the activation of macrophages and the
progression of atherosclerosis. Fujitani’s team also identified several proteins that show increases in the supernatant
when autophagic function of cultured {3 cells is suppressed. These proteins include PSMAG, a functional unit of the
proteasome machinery. They are currently testing the usefulness of these potential markers found in the in vitro

system using a mouse system, in which autophagic function is inducibly inactivated in a 3 cell specific manner.
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