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Elucidation of regulation of intestinal macrophage differentiation from
intracellular energy metabolism
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Macrophages are classified into M1 type that produces inflammatory
cytokines, and M2 typeproducing IL-10 that acts on homeostasis and tissue repair. Regarding
intracellular energy metabolism, aerobic glycolysis was mainly used in M1 type, and oxidative
phosphorylation was mainly used in M2 type.

We clarified that the glycolysis system in the differentiation process is important for obtaining
IL-10 productivity of M2-type macrophages. In addition, it was revealed that in the differentiated
M2 type macrophages, in addition to the oxidative phosphorylation pathway conventionally mentioned,
the glycolytic - ERK pathway was also used for cytokine production under LPS stimulation.
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Fig.3. Glycalysis inhibitors downregulate IL-G production by M-M#-. Cytokine pro-
duction levelsin the culture med iz and mRNA expression bevels in M-M& stimulated
by LPS and 2-DG (A}, DCA (B} or ETO [T} are shown. Culture media were collected
after LPS stimulation with or without metabelic inhibitors (2-DG, DCA, ETO) for
b (TNFx) or 16h [IL-G, IL-10) Total RNA was isolated after 2h of LPS stimulation
with or without metabalic inhibitars. mRNA kevels were normalized by the levels
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Fig. 4. Glycolysis regulates the binding of O EBP]3 to the|L-& promoter via phospho-
rylation of ERK. (A] The effect of metabolic pathway inhibitors on cellular signaling
pathways was evaluated by western blot analysis, M-M® were stimulated with
LPS (100 ng/ml) in the presence of 2-DG (3 mM), DCA (20 mM) or ETO (200 M) for
30min, and cellular protein was collected. Protein and phosphorylation levels of the
indicated proteins were Results are i ive of three il
experiments. (B) M-M® were stimulated with LPS in the presence of 2-DG for 2h.
The ChiP assay was performed using anti-C/EBPR antibody. Quantitative PCR was
performed using the IL-6 primers including the CEBPE binding site. Data are shown
as a fold change relative to the unstimulated sample. Relative expression was deter-
mined by normalization to the amplification of input sample DNA. Data represent
mean +5E (n-3).**p<0.01 compared with no 2-DG by Student's t-test.
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