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Myopathy-18 Pathophysiology
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INTRODUCTION RESULTS

Congenital myopathies are skeletal muscle disorders present at birth, with
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weakness phenotype in youth GS/GS but not adult GS/GS animal,
suggesting a transient or developmental only defect.

As in other mammals, the embryonic CaV1.1 variant (CaV1.1A29) is expressed
in cattle. Ongoing studies aim to determine whether CaV1.1A29 harboring this
mutation explains early disease onset while the absence of symptoms in
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proper RyR SR Ca2+ release; yet G1285S may impair CaV1.1 conductance in adult

conduct less Ca2+, and most RyR1 channels remain uncoupled to CaV1.1.
muscle (G).

the plasma membrane of triad junctions; and each tetrad is juxtaposed to one leaf
every other quatrefoil RyR1 in the SR membrane. This unique ultrastructure is a
prerequisite for the intermolecular communication between CaV1.1 and RyR1 that
supports excitation-contraction coupling (ECC) in skeletal muscle.

In response to the muscle action potential, CaV1.1 undergoes molecular
rearrangement which activates coupled RyR1 channels. RyR1rapid Ca2+ release
from the SR into the cytosol lead to Ca2+ binding to troponin C and activation of
actin—myosin interactions for muscle contraction. Membrane depolarization also
activates Ca2+ influx through CaV1.1, yet Ca2+ flux is disposable ECC in won
differentiated mature skeletal muscle. 2

CONCLUSION

CaV1.1 is assembled in the endoplasmic reticulum (ER), processed in the
Golgi apparatus, and then trafficked to the plasma membrane. At the
membrane, it organizes into tetrads positioned opposite RyR1. Upon Tubule
activation, CaV1.1 facilitates the release of calcium (Ca?*) from the )
sarcoplasmic reticulum (SR) into the cytosol, triggering muscle contraction. Trafficking
This Ca?* also binds to transcription factors that translocate to the nucleus
to support muscle development.

In developing or respiratory muscles, CaV1.1 can additionally activate RyR3
via a calcium-induced calcium release (CICR) mechanism, further
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Gl contributing to overall Ca?* signaling.

=@ In the case of CMYO18, CaV1.1 may accumulate in the ER, reducing its

When CaV1.1 alone is transfected in tsA cells, it is not trafficked to the availability at the membrane and thereby impairing Ca?* release. In the

membrane, and it is retained in the ER (Top). Co-expression of CaV1.1 + STAC3 G1285S variant, if the animal survives the early postnatal period, sufficient

o + BetalA allows trafficking of the channel at the membrane (Middle). In tsA, expression of CaV1.1 can support normal development into adulthood.

ey e CaV1.1_G1285S + STAC3 + CaV_betalA is expressed a little at the membrane Therapeutic strategies aimed at improving CaV1.1 folding or transiently

T U and is mostly retained in the ER (Bottom). This indicate that G1285S impair enhancing RyR1-mediated Ca2*+ release could potentially alleviate the
| =_— channel folding and trafficking at the membrane. phenotype associated with CMYO18. n
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