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[Purpose]
Angiogenesis is the process of new blood vessel formation from pre-existing vessels, Angiogenesis can be promoted by various
growth factors, and vascular endothelial growth factor (VEGF) has been shown to play a dominant role. The repulsive guidance
molecule A (RGMa) is a membrane-associated glycoprotein originally identified an axon repellent in the visual system. Neogenin
serves as a receptor for RGM. RGMa binds to neogenin and mediates its repulsive activity toward retinal axons allowing it to
play roles in both the developing and aduit central nervous systems. These findings prompted us to hypothesize that RGMa may

act as a functional cue in angiogenesis.

[Methods/Results)

In this study, we show that RGMa suppresses pathological angiogenesis. In vitro, to characterize the role of RGMa in
angiogenesis, we examined its effects on endothelial tube formation and migration. The treatment of HUAEC with VEGF
increased tube formation, which was inhibited by RGMa. RGMa also significantly inhibited the ability of endothelial cells to
form tube-like vessels in Matrigel. We then performed loss-of-function ¢xperiments to assess whether neogenin is necessary for
the inhibitory effect of RGMa on tube formation. Neogenin expression was effectively and specifically silenced at the mRNA and
protein levels in neogenin siRNA-transfected cells. Knockdown of neogenin in HUAEC attenuated the suppressive effect of
RGMa on tube formation, even though neogenin knockdown alone increased tube formation. As these effects of RGMa are
dependent on neogenin, we examined the subcellular localization of neogenin in HUAEC. Although the neogenin signal was
localized in nuclei and the cytoplasm in unstimulated cells, treatment with RGMa resulted in intense localization of the neogenin
signal in the nuclei and disappearance of the signal in the cytoplasm. Consistent with these findings, RGMa attenuated
VEGF-induced phosphorylation of FAK at tyrosine-397. Finally, to investigate the anti-angiogenic activity of RGMa in vivo, we
performed Matrigel plug assays in ICR female mice, a typical model for analyzing angiogenesis. Matrigel was mixed with
VEGF-A in the presence or absence of RGMa, aliquots of the mixture were subcutaneously injected into the flanks of the mice,
and Matrigel plugs were collected 7 days after injection. Notably, the inclusion of RGMa in Matrigel attenuated VEGF-induced
capillary blood vessel formation in the plug. The relative level angiogenesis was also evaluated by hemoglobin content in the
Matrigel plug. Inclusion of RGMa in the VEGF-treated Matrigel reduced the hemoglobin level compared to the VEGF-treated
control. Collectively, these results demonstrate that RGMa suppresses VEGF-induced angiogenesis in vive.

(Conclusion)
RGMa is invelved in angiogenesis and can suppress new blood vessel formation both in vitre and in vivo. Treatment of HUAEC
with recombinant RGMa inhibited vascular endothelial growth factor VEGF-induced tubular formation and migration.
Knockdown of neogenin in HUAEC abolished the inhibitory effect of RGMa on tubular formation. In conclusion, RGMa inhibits
pathological angiogenesis and suggest that its manipulation would be an alternative therapeutic strategy for pro-angiogenic

conditions,
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HFEEIT, Neogenin& BHEMAE L T DNetrin-4DOMEFHAEMBERICEE L, FHEICNeogeninZ2 B EHFE TR EL
FLEEF Th A Repulsive guidance molecue (RGMa) DB R T AEREZHEAT I & 2 HMICHE&1To 1=,
BRIV THREEL, BREFLEERT THDRMad, REFHFEEZMETHZ L E2BELMILTVS, BEY
Wbk, LB P B ARBRHUAECE AV iz Matrigel tube formation assayiZ38\ T, RGMaiditube formationZ i+ 5 = &
faplEEEMET s AR ENT, ZOHRIE, Neogenin siRNAZEA LAMBE TR o v 7 ERf7oH, RGMadd
Neogenin% /- L T EFHEEMHT 5 Z & BRB I N, RTFFER, HElZEOBEAHE % 7 HR6Ma-Neogeninis 75
AR, MEREHRIZSO TR EFEENRTEZEBHALME Rt WS AT, BiIREFAEEY A2 HOH
R BEERETILOTHY ., HE(E® oRuBEIETIEELLRS,




