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In this study, we searched for hematopoietic-related gene networks involved in the development of
the adult-type immune system. We also focused on the humoral immune system, which is
developed in the adult-type immune system, and analyzed its interaction with the cellular immune
response by adult coelomocytes.

For the search for hematopoietic-related marker genes, a gene network related to the development
of the immune system was extracted from time-series single-individual RNA-seq data of
approximately 100 individuals sampled six individuals each day after reaching the juvenile starling
stage. The results revealed that many transcription factors involved in the differentiation of immune
cells form a network. The possibility that the SP1 transcription factor exists at the upstream of
these transcription factors has emerged. We are currently analyzing the expression of SP1 gene
during metamorphosis by in situ hybridization.

The analysis of the humoral immune system in adults focused on extracellular vesicles (EVs),
which are present in large quantities in the body fluids of adults. In vitro, the removal of EVs from
coelomic fluids containing coelomocytes decreased the size of coelomocyte aggregates formed
against foreign substances. Scanning electron microscopy of coelomocytes during the immune
response revealed a huge number of EVs around the surface of the cells. Furthermore, the major
source of EVs was found to be the lamellipodia and filopodia of somatic cells. When fluorescently
labeled EVs were added to coelomocytes, in addition to the uptake of EVs into the endosomes, the
fluorescent dyes in EVs were observed to migrate from endosomes to the cytoplasm. These
results suggest that substances contained in EVs may be transmitted between coelomocytes.
Regarding the regulators of the adult immune system, we also focused on macrophage migration
inhibitory factors (MIFs), one of the most primitive proinflammatory cytokines. While MIF is
evolutionarily conserved, no evolutionarily conserved receptors have been found. Affinity
chromatography was used to search for proteins that bind to MIFs from coelomocyte surface
proteins, and proteins with predicted sizes of 35-75kDa were detected as receptor candidates.
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In this study, we searched for hematopoietic-related gene networks involved in the development of the adult-
type immune system. We also focused on the humoral immune system, which is developed in the adult-type]
immune system, and analyzed its interaction with the cellular immune response by adult coelomocytes.
For the search for hematopoietic-related marker genes, a gene network related to the development of the
immune system was extracted from time-series single-individual RNA-seq data of approximately 100 individuals
sampled six individuals each day after reaching the juvenile starling stage. The results revealed that many
transcription factors involved in the differentiation of immune cells form a network. The possibility that the SP1
transcription factor exists at the upstream of these transcription factors has emerged. We are currently
analyzing the expression of SP1 gene during metamorphosis by in situ hybridization.
The analysis of the humoral immune system in adults focused on extracellular vesicles (EVs), which are present
in large quantities in the body fluids of adults. In vitro, the removal of EVs from coelomic fluids containing
coelomocytes decreased the size of coelomocyte aggregates formed against foreign substances. Scanning
electron microscopy of coelomocytes during the immune response revealed a huge number of EVs around the
surface of the cells. Furthermore, the major source of EVs was found to be the lamellipodia and filopodia of|
somatic cells. When fluorescently labeled EVs were added to coelomocytes, in addition to the uptake of EVs
into the endosomes, the fluorescent dyes in EVs were observed to migrate from endosomes to the cytoplasm.
These results suggest that substances contained in EVs may be transmitted between coelomocytes.
Regarding the regulators of the adult immune system, we also focused on macrophage migration inhibitory,
factors (MIFs), one of the most primitive proinflammatory cytokines. While MIF is evolutionarily conserved, no
evolutionarily conserved receptors have been found. Affinity chromatography was used to search for proteins
that bind to MIFs from coelomocyte surface proteins, and proteins with predicted sizes of 35-75 kDa were
detected as receptor candidates.
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