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Report: 

 

We investigated the mineral nanoparticle properties of cortical bone from 12-week-old mice with Marfan 

syndrome (namely Fbn1mgr/mgr) and their healthy littermates. Using small angle X-ray scattering (SAXS) with 

micrometer resolution we characterized the bone material at ID 13 with the aim to determine the mineral 

particle size and orientation as a function of the position in relation to the OLCN which was imaged before 

using confocal microscopy. Generally, the structure of bone is adapted at every hierarchical level to its 

mechanical needs, i.e. the extra cellular matrix (ECM) is subjected to a lifelong interplay between bone 

resorption by osteoclasts and bone formation by osteoblasts (Weinkamer and Fratzl, 2011). Osteocytes are 

embedded in the bone matrix and orchestrate the remodeling process via fluid flow in the lacuno-canalicular 

network (LCN) and likely contribute directly to mineral homeostasis (Kerschnitzki, 2013). Combining our 

methods we found that the LCN and collagen orientation are less aligned in the mice with Marfan syndrome 

than in healthy littermates, showing a clear band of unordered network and collagen fibers surrounded by 

more ordered lamellar bone. Additionally, mineral particles are thinner and shorter in mgr/mgr mice than in 

their healthy littermates (see Figure 1). 

Moreover, first analyses show evidences reveal micron- and ultrastructural impairment in Marfan syndrome 

resulting from reduced expression of Fbn1which supports our hypothesis that osteocytes directly influence the 

mineralization process. The experiments performed in September 2020 were very succesful and we could 

measure all samples as planned. The results have been partly shown in a PhD thesis (Schemenz, 2022) and we 

are currently writing up a manuscript which presumably will be submitted to a peer reviewed journal in 2023. 

 

 

  



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 1: Scanning small angle X-ray scattering results. The color maps of the T parameter (mineral thickness) 

show in general higher values in the healthy wildtype mouse (A) than in the mgr/mgr mouse (B). Furthermore, 

the blue band, which might correspond to unremodeled bone from early bone modelling, is more prevalent in 

the mgr/mgr mouse. This effect could also be shown quantitatively in C. 
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