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Osteoclasts are multinucleated giant cells with bone-resorbing
activity and play a key role in bone remodeling in conjunction with
osteoblasts. It is well established that receptor activator of NF-
KB ligand (RANKL) plays a central role in osteoclastogenesis
through its cognate receptor activator of NF- KB (RANK) . Our group
previously found, using an in vitro model of osteoclastogenesis
consisting of mouse cells and recombinant RANKL, that the
expression of the transcription factor NFAT2 (NFATcl) induced by
stimulation with RANKL is essential for the formation of mature
osteoclasts. We subsequently identified L-Ser as a key component
for the phenomenon. These findings implieda specific role of L-Ser
in osteoclasts and at the same time, suggested the possibility of
using certain analogue(s) for suppressing osteoclastogenesis
through the downregulation of NFAT2 expression.

In this study, I systematically searched for L-Ser analog(s)
with suppressive activity and less toxicity. I screened about a
hundred substances and consequently identified a novel serine analog,
H-Ser (tBu)-OMe - HCI (or O-t.-Butyl-L-serine methyl ester
hydrochloride), which suppressed osteoclastogenesis in vitro by
downregulating RANK expression as well as its localization in
membrane lipid raft. The analog appeared to inhibit the production
of 3-ketodihydrosphingosine by serine palmitoyltransferase (SPT),
and the addition of lactosylceramide rescued the osteoclast
formation. The analysis using the analog thus shed light on the
significance of serine metabolism through SPT in osteoclastogenesis.
Moreover, this effect was confirmed in vivo; narﬁely, administration
of the analog appeared to increase bone density in control mice and
to prevent high bone turnover in soluble RANKL-treated mice.
Therefore, the findings may be useful for developing a novel
therapeutic tool for bone diseases such as osteoporosis which is
known to be accelerated by enhanced bone resorbing activity and/or

the formation of osteoclasts.
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