Long Bone Phenotypic Analyzes Of A Rank Transgenic Mouse Line
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INTRODUCTION Y [ me METHODS
Osteoclast is a multinucleated cell which differentiation is controlled by a triad of molecules (figure 1): RANK, Ostsoclast precursor cei . ‘} y Solule OPG Long bone bhenotype has been realized on 6-weeks-old mice, wild-type (WT) or
the receptor present at the surface of osteoclast precursors, binds to its ligand RANKL, allowing precursors / transgenic (R-Tg). Transgenic mice over-express RANK in the monocyte-macrophage
cifierentiation to active osteoclasts. This RANKCRANKL bmdmg can be inhibited by OPG, d decoy receptor for " Iine’ c (R-Te). Transgenic mice oy promOter (ﬁgure 2) [3][4]
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Many bone pathologies, as osteosarcoma [1] or odontogenic tumors [2], exhibit modified expression of | ‘ .‘
these molecules, leading to a large and chronic osteolysis. In these cases, over-expression of RANK had been ®
frequently observed. Hence, studying impact of RANK over-expression by osteoclasts would allow a better
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understanding of the biological processes underlying tumoral proliferation. J ;/ v Y Figure 2 : construction of transgenic model
steoclast
The aim of this study is to characterize long bone phenotype of transgenic mice over-expressing RANK in Y A Phenotypic analyzes were based on histomorphometric studies [5]. Femurs were
monocyte-macrophage cell lineage. e used to analyze long bone phenotype. Before sacrifice, every animal was injected
‘\' ® s Bone formation with tetracycline and calcein (respectively 72 and 24 hours before sacrifice for

. . .y . 6-weeks-old mice) to evaluate dynamic parameters, and was weighted.
Figure 1: RANK-RANKL-OPG triad and osteoclastic differentiation @ ) 4 P &
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Figure 3 : Body weight
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" . . . ) - )
. 6 weeks-old transgenic female No significant difference was found concerning 6-weeks-old females.
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Figure 4 : Structural parameters C
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Measures of bone volume (BV/TV), trabecular thickness (Tb.Th), trabecular number (Tb.N) and trabecular separation (Tb.Sp) of 6-weeks-old males (A) and females (B).
C : blue aniline staining of 6-weeks-old WT (left) and R-Tg (right) males and females (objective x 5)
Transgenic males had an increased trabecular number (+19%; p = 0,0431).
Transgenic females had an increased bone volume (+2%; p = 0,0303), an increased trabecular number (+19%; p = 0,0106) and a decreased trabecular separation (-18%; p = 0,0454).
Figure 5 : Osteoclastic parameters Figure 6 : Dynamic parameters
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A and B: Comparison of osteoclastic surface (Surf OC) and number of
osteoclasts (Nb OC/mm?) at 6 weeks.
C: TRAP staining (contra-stained with green methyl; objective x 25).

Measure of mineralizing surfaces (MS), mineral apposition rate (MAR) and bone formation rate (BFR) for 6-weeks-old males

(A) and females (B).
C : fluorescence microscopy observation of tetracycline and calcein signal (objective x25).

No signhificant difference was found between groups.

No significant difference was found between different groups.

CONCLUSION
Those preliminary results of phenotypic analyses show some differences between male and female, WT and R-Tg. Transgenic males exhibit a decreased body weight and an increased Tbh.N, whereas transgenic females have an increased BV/TV, Tb.N and
a decreased Tb.Sp. No significant difference was found concerning osteoclastic and dynamic parameters.
RANK is a key regulator of osteoclastogenesis and osteoclastic differentiation. Our transgenic model over-express RANK in monocyte-macrophage cell line; initial hypothesis was that this over-expression will lead to increased osteoclastic surface and
number, associated to a reduced BV/TV, i.e. an osteoporotic phenotype. But, at 6 weeks, transgenic mice have the same bone phenotype as wild-type concerning osteoclastic parameters; the only differences observed were for structural parameters.
Furthermore, we found different phenotype between transgenic males and females. Indeed, transgenic males seem to exhibit almost no long bone phenotype, whereas females have a slightly more marked phenotype. Those differences can be

explained by estrogenic osteoclast modulation [6].
This study will have to be completed by analyzes of jaw bone, in order to find if this RANK over-expression has different effects on different types of bone. We will also study femurs and jaws at different ages, specially 2-weeks-old, since this age

corresponds to jaw growth stage.
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