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To identify macrophage-derived signals responsible for the blood-retina barrier breakdown in diabetic retinopathy, we performed
the following experimental research:

1. Comprehensive gene expression analysis for the identification of drug targets

In the Nagoya City University, the Uemura group purified RNA samples from microglia and macrophages sorted from retinas of
postnatal day (P) 8 and 10-week C57BL/6 wild-type mice by fluorescence-activated cell sorting after injecting an anti-PDGFR[3
blocking antibody (APBS5) at P1. The P8 and 10-week retinas injected with APB5 were assumed to represent acute and chronic
inflammation, respectively, induced by pericyte depletion. Then, the RNA samples underwent quality-check, library preparation,
RNA-Seq analyses, and data mining by the Ikeda group in the KAN Research Institute, Inc. After filtering the genes with
annotation “membrane” or “extracellular”, differential expression levels of the 11,379 genes in each cell fraction were analyzed
with fold change[log2] > 1 or < -1. Based on these results, a list of genes expressed in macrophages and microglia under acute and
chronic inflammation was extracted.

2. Establishment of in vitro angiogenesis assay system for the functional analysis of new drug targets

The Nishiyama group in the Kumamoto University established a method to purify and amplify CD31* vascular endothelial cells
(ECs) from thoracic aorta of C57BL/6 wild-type mice, by exploiting enzyme digestions and magnetic-activated cell sorting. In this
process, agents inhibiting the TGF signal improved the purification efficiency by suppressing endothelial-mesenchymal transition.
In addition, NG2* pericytes were purified from the aortic media and adventitia by exploiting enzyme digestions and mechanical
dissociations, in conjunction with their culture with PDGF-BB. Then, spheroids in floating culture of the mixture of purified ECs
and pericytes at appropriate proportions were mounted in type | collagen gels, and co-cultured with mouse embryonic fibroblasts in
the presence of VEGF, which gave rise to vascular structures comprising lumenized ECs surrounded by pericytes. The time-lapse
imaging combined with fluorescence cell labeling further enabled the visualization of the dynamic movements of ECs and pericytes
in the in vitro angiogenesis model. By utilizing this system, we will evaluate the effects of macrophage-derived signals on the
behavioral dynamics of ECs and pericytes.
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