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EMP origin of OCPs derive the main neonatal OC and the critical to tooth eruption OC

FFRET [ Abstract

Objective and background:

Osteoclasts (OCs) regulate normal bone development and remodeling, but their excess
activity causes metabolic and inflammatory bone disease such as osteoporosis, rheumatoid
arthritis (RA), and periodontitis. RANK/RANKL signal pathway plays a critical role in the
osteoclastogenesis. RANKL, as a transmembrane protein from the tumor necrosis factor
superfamily, binding to RANK (Tnfrsflla) induces the osteoclastogenesis. RANK is reportedly a
hallmark of EMP-derived macrophage precursors in developing embryo. Neonatal osteoclasts
are derived by osteoclast precursors (OCPs) of 3 origins: early EMP, late EMP, and
hematopoietic stem cell (HSC) precursors. OCs derived by early erythromyeloid progenitor
(EMP) are essential to tooth eruption, normal formation of skull and long bone. OCs arising in
the primary ossification center, which would form bone marrow cavity, are derived from EMPs
rather than HSC precursors. The mechanism causing the different functions of EMP- and HSC-
origin is still not clear, and the persistence of EMP-origin OC in adulthood remains to be
explored. We examined how different that osteoclast precursors from different origins or stages
contribute to normal bone development using the conditional knockout system.

Result:

1. When RANK gene was conditional knocked out in a particular stage in embryos, TRAP
staining showed extremely significant decrease of OC number compared with control group
(p < 0.001). The area of bone morrow cavity statistically decreased (p < 0.05).

2. The number of Csflr-expressing tdTomato expression cells after tamoxifen (TAM) injection
increased within 24 hours and got the largest. The result supports a hypothesis of Cre
recombination activity curve induced by TAM.

3. In RANK-Cre; Csfir cKO mice, TRAP staining showed the extremely significant decrease of
OC number (p <0.001), When they were generated to the older age such as 3 weeks and 4

weeks, the OC number partially and progressively increased.

4. RANK-Cre; Csflr cKO mice showed a lack of tooth eruption in 4 weeks.
Conclusion:

EMP derived OCPs have the main impact on osteoclastogenesis in neonatal stage.
Osteoclastogenesis would be suppressed when RANK gene is deleted in OCPs during the early
stage of embryos. Then combined to the conclusion of Cre recombination activity curve, we
suppose a fitting curve that the frequency of Csflr positive OCPs differentiating into OCs in
embryos.
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