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M NAEDHEE

(H #J(Purpose)]
In addition to the canonical metabolism-regulating function, AMP-activated protein kinase (AMPK) has non-canonical functions,
in which AMPK spatiotemporally phosphorylates specific sets of substrates. Recently, we identified LSMEM2, a novel substrate
of AMPK in the heart. LSMEM?2 is a membrane protein localized at the intercalated disc (ICD), whose function is currently
under investigation. Interestingly, LSMEM?2 is also expressed in the skeletal muscles. As skeletal muscles lack a homophilic
intercellular junction corresponding to the ICD in the heart, predicting the role of LSMEM?2 in skeletal muscles is difficult. The

aim of this study is to reveal physiological and pathological relevance of LSMEM?2 in skeletal muscles.

(5572 & QN A (Methods/Results))
First, we quantified the tissue expression of LSMEM?2 from most murine tissues using ddPCR. LSMEM?2 was specifically
expressed in skeletal muscles at a similar level to the heart. Further analysis of LSMEM?2 expression in hindlimb muscles
demonstrated that LSMEM?2 was expressed in both type I-dominant (soleus) and type II-dominant (others) muscles with some
variations, relatively high levels of expression in TA and gastrocnemius muscles, and low levels of expression in the soleus. To
examine the localization of LSMEM2, immunohistochemistry was performed using sections of skeletal muscle tissues.
Interestingly, LSMEM2 was not uniformly distributed across the plasma membrane but was present in specific membrane
regions . No such signal was detected in skeletal muscles from LSMEM2 KO mice. When co-staining with a-bungarotoxin
(BTX), which binds to the acetylcholine receptor, a marker of the neuromuscular junction (NMJ), LSMEM?2 staining merged
with BTX. This result suggests that LSMEM?2 is localized at the NMJ in skeletal muscles. LSMEM2-knockout mice showed no
histological abnormalities, suggesting that LSMEM?2 is not essential for skeletal muscle development. The overexpression of
full-length wild-type or C-del mutant of LSMEM?2 led to the tubular aggregate formation with functional abnormality in male
mice. RNA sequence analysis revealed that the genesets of mitochondrial oxidative phosphorylation and vesicle-mediated
transport are enriched in LSMEM2 overexpression. Furthermore, histological analysis demonstrated the accumulation of swollen

subsarcolemmal mitochondria in LSMEM2-overexpressing skeletal muscles.

(i f(Conclusion)]
The study findings suggest that LSMEM?2 may play a role in the pathogenesis of skeletal muscle diseases. Further studies are

needed to elucidate the molecular mechanisms of LSMEM2.
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