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Hiroyuki Kamiguchi (RIKEN Brain Science Institute), Ichiro Matsuo (Gunma University) and their colleagues
evaluated the activity of chemically synthesized LysoPtdGlc and its structural analogs on neuronal axons. Also, the
researchers prepared gene constructs that are necessary for ligand-GPCR binding assays using [®S]JGTPyS. Ichiro
Matsuo synthesized 1 mg of LysoPtdGlc with his new method, which corresponds to 1000 times the amount of
LysoPtdGlc synthesized with previous methods. His group also prepared several grams of glycerol analogs for the
synthesis of PtdGlc and LysoPtdGlc.

It has been known that the anti-PtdGlc antibody DIM21 induces differentiation and apoptosis of human promyelocytic
leukemia HL-60 cells. In this fiscal year, Kazuhisa Iwabuchi (Juntendo University) and his colleagues studied molecular
mechanisms of PtdGlc-mediated neutrophil differentiation. Their results suggest that the PtdGlc-mediated neutrophil
apoptosis depends on PtdGlc upregulation and signaling by Fas associated with PtdGlc clusters. They also developed a
supersensitive detection method for LysoPtdGlc using LC-MS/MS system equipped with nanoflow liquid chromatography
combined with ion mobility device. Although LysoPtdGlc signals are still very low, the researchers will try to improve
this system for quantitative detection of LysoPtdGilc.

Makoto Tsuda (Kyusyu University) and his colleagues aim to investigate the modulation of somatosensory information
by glucosylated lipids and their cognate receptors, especially LysoPtdGlc and GPR55, respectively. In this fiscal year,
they showed that intrathecal administration of LysoPtdGlc to normal mice produces a decrease in the withdrawal threshold
of the hindpaw to light mechanical stimulation evoked by von Frey filaments. On the other hand, LysoPtdGlc-injected
mice did not produce spontaneous pain-like behaviors.  Furthermore, the morphology of microglia and astrocytes in the
spinal dorsal horn was not changed 60 min after intrathecal LysoPtdGlc. These results suggest that LysoPtdGlc may
modulate the processing of somatosensory information in the spinal dorsal horn.

Yoshio Hirabayashi (RIKEN Brain Science Institute) and his colleagues prepared mouse embryonic fibroblasts
derived from knockout animals that lack key enzymes for PtdGlc biosynthesis. The researchers investigated regulatory
mechanisms of PtdGlc biosynthesis using this experimental system and identified candidate regulators that interact with the
enzymes.
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Nakayama H, Kurihara H, Morita YS, Kinoshita T, Mauri L, Prinetti A, Sonnino S, Yokoyama N,
Ogawa H, Takamori K, Iwabuchi K. Lipoarabinomannan binding to lactosylceramide in lipid rafts
is essential for the phagocytosis of mycobacteria by human neutrophils. Sci Signal. Oct
11;9(449):ra101, 2016
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Nakayama H, lwabuchi K: Molecular mechanisms underlying the immunological activities
of glycosphingolipid-enriched lipid rafts in phagocytes. Reference Modules entitled
Chemistry, Molecular Sciences and Chemical Engineering. Elsevier 2017, in press
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