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Background . . Hy PO Preliminary Results
While in space, astronauts exercise frequently to Disru pt|0n of LINC Components by Past Experiment Analysis
combat bone and muscle loss due to weightlessness. simulated miCl'OgraVity (H U) affects Wnt This experiment was conducted in 2015 with 16 week old male mice
This loss in bone can lead to serious health problems, : : : ; undergoing HU for 3 days. gPCR was ran on previously isolated RNA
one of which is increased fracture risk. Cells known to signaling in osteocytes leading to samples (femur) and showed no significant change inLINC
play a vital role in bone formation and resorption are decreased bOne fOrmatiOn and complex components (Nesprin — 1, Sun — 1, Sun — 2 and Emerin). This

suggests an earlier or later time point would render better gene

osteocytes. It Is theorized that osteocytes act as the expression results.

mechanosensors of bone, detecting mechanical
stimulus and relaying these signals to surrounding cells.
Previous research suggests that, during space flight,
osteocytes exhibit matrix remodeling and resorption
capabilities (osteocytic osteolysis) leading to enlarged

INncreased osteocyte lacunar size.

LINC Gene Expression Levels
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lacunar size and contributing to overall bone Methods: Experimental Design 2.,
degradation. The intercellular causes of these -
changes have not yet been determined. LINC or Animal Study Analysis :
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Linker of Nucleoskeleton and Cytoskeleton is a protein
complex that forms a connection between the — | -
nucleus and cytoskeleton. LINC serves as a way to Hindlimb Unloading Immunostaining

O
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transmit mechanical signals to the nucleus and is also > Male C57BL6 mice > Osteocyte Markers R e Emem
iInvolved in the regulation of Wnt signaling via KASH > 16 weeks of age > Osteolysis Markers e
. - : " : . igure 1.2 of eac sampie igure 1.3. Expression levels o elements were compare
proteins (Nesprin -1 and Nesprin -2). Wnt signaling in > Control. n=5 Gene Expressi()n 3 R - Bt SR T anc U éroZE'S,NV?a IIDCR, GAPDI AT TG
. : ; . sugges egradation wnich is to as a house-keeping gene. HU resulted in no significant
OStetO(E)ytgsvia/SS-;St.s W|t|h bone thmdei)StS.SB aTd Th & > 7 day HU, = 5 > qPCR on LINC | E)Zrixcp;(]:ttr(ejcljszi;;egé;/ears of storage. decrease or inc?ea?sgin all elements. (p>0.05,gn:4).
e rtur nt signaling can lead to bone loss. This |
ey PETTUIDE J J g WO 4 » 24hourHU,n=5 complex genes and
suggests that LINC may play a role in the bone N cal Wnit
diminishing effects of microgravity. _ ONCATIO) R
igands
= Next Steps
Acclimation Da_y_? :
Pt o 24 hour HU sacrifice Cu.rrently, we are Conductllng th.e 24 hqur and 7 (_:Iay_l_—IU
7 day HU 7 day HU Day 0 animal study. After the desired time points, we will utilize
24 hour HU

guantitative real-time PCR technigues to determine the
changes in gene expression of LINC complex genes and
noncanonical Wnt ligands. To determine changes in
osteocyte lacunar size and osteocytic remodeling activity,
we will iImmunostain for osteocyte markers (Dmp-1 and Sost)
and osteolysis markers (TRAP and MMPs).

Cytoskeleton

Figure 1.0. Visual representation of LINC complex (from Uzer 2016).
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