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Chondroitin sulfate proteoglycans have been implicated as regulators of a
variety of biological events, including cell-cell and cell-matrix adhesion, cell proliferation,
morphogenesis, and neurite outgrowth. Many of the physiological roles of chondroitin sulfate
proteoglycans are attributed to the chondroitin sulfate side chains. In this study, we found that
chondroitin sulfate was required to maintain the pluripotency of mouse embryonic stem cells and
promoted initial embryonic stem cell commitment to differentiation compared with heparan sulfate. In

addition, we showed that estrogen-induced, osteoanabolic effects were mediated via enhanced
production of chondroitin sulfate-E, which could act as an osteogenic stimulant in our cell-based
system. Moreover, we demonstrated that chondroitin sulfate is present in nematodes and that
chondroitin 4-0-sulfation plays an important role in maintaining normal life span and oxidative
stress responses.
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