AR T DH AT iR 7 7 A X — D% hE

Role of Novel Heparan Sulfate Clusters in Embryonic Development
(B AEW =)

REIFIEH HRUFERT: (BREE - BOTRT)
Tokyo Gakugei University (Univ. of Tokyo)

ot FfE
Takayoshi YAMAMOTO

During embryonic development, secreted signaling proteins, known as morphogens, form extracellular
gradients that provide positional information and regulate tissue patterning. Although heparan sulfate has been
implicated in morphogen distribution, the functional significance of distinct heparan sulfate modification patterns
in vivo remains poorly understood. In this study, we investigated roles of novel heparan sulfate clusters in the
regulation of extracellular morphogen dynamics during early embryonic development. We focused on N-acetylated
and N-sulfonated heparan sulfate clusters, which differ in their spatial organization, ligand-binding properties, and
internalization dynamics. By analyzing secreted factors involved in early patterning, we found that several organizer-
derived molecules exhibit distinct binding preferences for heparan sulfate modifications, including N-acetylated
clusters. We also identified N-acetylated heparan sulfate—binding motifs. To examine the functional significance of
these interactions, we established experimental systems in Xenopus embryos to manipulate membrane-binding
behavior of secreted factors, and found that these manipulations altered morphogen-dependent gene expression. In
addition, we found that alternative splicing of a secreted BMP-regulating factor alters its extracellular distribution,
possibly by changing its binding properties to specific heparan sulfate clusters, and may contribute to functional
diversification. Together, these results suggest that heparan sulfate clusters function as dynamic extracellular

regulators that coordinate morphogen distribution, cellular uptake, and signaling during embryonic development.
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