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The aim of this study is to clarify the role of the immune system in the metamorphosis process in
which individuality is established in Patiria pectinifera by comparative analysis with the larval
inflammation control system.

First, in order to clarify the MIFs-driven inflammatory response in larvae, we planned to search for
the MIF receptors by the yeast Two-Hybrid system, but unfortunately no positive clones were
obtained. Therefore, we attempted to crosslink HisTag recombinant MIFs and the membrane
protein of larval immune cells using a cross-linking agent, and searched for the receptors by affinity
chromatography on HisTag. As a result, proteins belonging to the class B G protein-coupled
receptor (GPCR) family were obtained as candidate. Based on the gene sequence of this protein,
we designed a morpholino antisense oligo, which is a protein translation inhibitor, and knocked
down the receptor candidate. The knockdown phenotype was similar to that of ApMIF2, which
functions as a chemotactic factor for immune cells. In addition, when the downstream signals of
MIF were searched using the time-series transcriptome data of immune cells stimulated with two
types of MIF acquired in the previous study, it was suggested that the signal pathways related to
Rho GTPase, ERK, JNK, and Notch were significantly activated by the MIFs.

On the other hand, we extracted genes activated at the earliest stage of metamorphosis from the
time-series transcriptome data of the metamorphosis process, and performed an enrichment
analysis. As a result, GO terms such as GPCR ligand binding and MAPK signaling pathway were
enriched. Furthermore, it was suggested that notch gene functions as a network hub in the
obtained protein-protein interaction (PPI) network.

Taken together, it was inferred that the inflammatory response in larva and the gene expression in
the early stage of metamorphosis are similar to some extent. In the future, we plan to further
investigate the differences between the two phenomena while analyzing the functions of hub
genes in the PPI network.
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The aim of this study is to clarify the role of the immune system in the metamorphosis process in which individuality is established in
Patiria pectinifera by comparative analysis with the larval inflammation control system.

First, in order to clarify the MIFs—driven inflammatory response in larvae, we planned to search for the MIF receptors by the yeast
Two—Hybrid system, but unfortunately no positive clones were obtained. Therefore, we attempted to crosslink HisTag recombinant
MIFs and the membrane protein of larval immune cells using a cross—linking agent, and searched for the receptors by affinity
chromatography on HisTag. As a result, proteins belonging to the class B G protein—coupled receptor (GPCR) family were obtained as
candidate. Based on the gene sequence of this protein, we designed a morpholino antisense oligo, which is a protein translation
inhibitor, and knocked down the receptor candidate. The knockdown phenotype was similar to that of ApMIF2, which functions as a
chemotactic factor for immune cells. In addition, when the downstream signals of MIF were searched using the time-series
transcriptome data of immune cells stimulated with two types of MIF acquired in the previous study, it was suggested that the signal
pathways related to Rho GTPase, ERK, JNK, and Notch were significantly activated by the MIFs.

On the other hand, we extracted genes activated at the earliest stage of metamorphosis from the time—series transcriptome data of
the metamorphosis process, and performed an enrichment analysis. As a result, GO terms such as GPCR ligand binding and MAPK
signaling pathway were enriched. Furthermore, it was suggested that notch gene functions as a network hub in the obtained protein—
protein interaction (PPI) network.

Taken together, it was inferred that the inflammatory response in larva and the gene expression in the early stage of metamorphosis
are similar to some extent. In the future, we plan to further investigate the differences between the two phenomena while analyzing
the functions of hub genes in the PPI network.
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