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Collagen VI (COL6) is a key extracellular matrix protein,
expressed in dierent tissues where it is involved in a range
o physiological and pathological processes. COL6 plays an
important role in skeletal muscle, and mutations o COL6
genes are causative or dierent inherited muscle diseases
in humans. To elucidate the pathogenic mechanisms under-
lying COL6-related disorders, diverse animal models were
generated. However, the unctions exerted by COL6 during
embryogenesis remain to be elucidated. Thanks to its nu-
merous advantages, zebrash is a powerul model organism
or studying vertebrate development and gene unction. We
generated a novel zebrash COL6 null line through CRIS-
PR/Cas9 site-specic inactivation o the col6a1 gene. Phe-
notypic characterization o zebrash COL6 null embryos
and larvae revealed that lack o COL6 causes deective ar-
chitecture o slow muscle bers, with locomotor dysunc-
tions, together with deects in the motor axons elongation
and in acetylcholine receptors patterning. Molecular and
ultrastructural analysis showed that col6a1 null sh display
autophagy and organelle deects during development. No-
tably, treatment with salbutamol, a beta-2 adrenergic recep-
tor agonist, leads to a signicant amelioration o the neu-
romuscular deects in col6a1 null embryos, thus paving the
way or urther drug studies in this animal model aimed at
nding novel treatments or COL6-related disorders.
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Patients harboring mutations in KBTBD13 (NEM6) display
a impaired muscle relaxation, which compromises normal
muscle unction daily-lie activities. The majority o NEM6
patients harbor the Dutch ounder mutation (c.1222C>T,
p.Arg408Cys). Recently, we identied that KBTBD13R408C
slows muscle relaxation through an actin-based mechanism.
However, disease onset and progression remains largely
uncharacterized. To study this, we characterized Soleus
(SOL) and Extensor digitorium longus (EDL) morphology
and unction o homozygous Kbtbd13R408C-knockin and
wild type mice at 7 days, and 1, 3, 9 and 18 months o age.
Morphological and unctional assays o SOL and EDL
o Kbtbd13R408C-knockin mice showed no dierences at 1
month old when compared to wild type mice. Nemaline
bodies, slow-twitch ber predominance, and hypertro-
phy o slow-twitch and ast-twitch bers was observed in
SOL muscle starting rom 3-months-old and progressed
over time. SOL intact muscle mechanics assays revealed
impaired relaxation kinetics and decreased maximal ten-
sion starting at 3-months-old in Kbtbd13R408C-knockin
mice. Functional assays in EDL showed impaired maximal
tetanic orce and relaxation kinetics at 18-months-old in
Kbtbd13R408C-knockin mice, but not in younger mice.
In conclusion, the Kbtbd13R408C-knockin mouse model
phenocopies human NEM6 hallmarks, displaying a muscle-
type dependent onset and disease progression, both struc-
turally and unctionally. Hence, this model enables us to
urther decipher the NEM6 pathomechanism and provides
a therapeutic window to test treatment strategies.


