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Mechanism of intramuscular injection of glycyl-tRNA synthetase in improving denervated muscular atrophy in
mice

WANG Meng', LI Xu-can’, WANG Yu®, YU Jia-yan’, YANG Li-xia’, WU Zheng-xiao> (1. Department of Human Anatomy,
Zunyi Medical University, Zunyi Guizhou 563000, China; 2. Grade 2022, the First Clinical Institute, Zunyi Medical University, Zunyi
Guizhou 563000, China)

Abstract: Objective To investigate the mechanism of intramuscular injection of glycyl tRNA synthetase (GlyRS) in improving
denervated muscular atrophy in mice. Methods GIlyRS overexpression adenovirus vector was constructed for PCR identification and
sequencing. A total of 54 male SPF Kunming mice were randomly divided into control (C) group (the sciatic nerve was exposed, but not
transection injury) , sciatic nerve transection injury (SNI) group (constructing a model of tibialis anterior muscle atrophy induced by SNI) ,
SNI+NC group (transfected an empty viral vector after modeling) , and SNI+GIyRS group (transfected with GlyRS overexpression adenoviral
vector after modeling) , with 12 mice in each group; and the tibialis anterior muscle of the remaining 6 mice were used to make frozen
sections. Fluorescence microscope was used to detect the transfection effect of GlyRS overexpression adenovirus vector on tibialis anterior
muscle of Kunming mice. Tibialis anterior muscle weight and muscle fiber cross-sectional area of mice in each group were measured.
qRT-PCR and Western blot were used to detect the mRNA and protein expression levels of GlyRS and mTOR in tibialis anterior muscle of
mice in each group. Results The GlyRS overexpression adenoviral vector was identified and sequenced correctly by PCR, and successfully
transfected into the affected tibialis anterior muscle of mice. Compared with group C, the tibialis anterior muscle weight and muscle fiber
cross-sectional area of mice in SNI group were significantly decreased (P<0.01), and the mRNA and protein expression levels of GlyRS and
mTOR were increased (P<0.01). Compared with SNI group, the tibialis anterior muscle weight and muscle fiber cross-sectional area of
mice in SNI+NC group had no significant changes (P>0.05) , and the mRNA and protein expression levels of GlyRS and mTOR were
increased (P<0.01) ; the tibialis anterior muscle weight and muscle fiber cross-sectional area of mice in the SNI+GIyRS group were
significantly increased (P<0.01), and the mRNA and protein expression levels of GlyRS and mTOR were significantly increased (P<0. 01).

Compared with SNI+NC group, the tibialis anterior muscle weight and muscle fiber cross-sectional area of mice in SNI+GlyRS group were
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significantly increased (P<0.01), and the mRNA and protein expression levels of GlyRS and mTOR were significantly increased (P<0.01).

Conclusion Intramuscular injection of GlyRS may improve tibialis anterior muscle atrophy induced by sciatic nerve transection injury in

mice by promoting the synthesis of mTOR.

Keywords: skeletal muscle atrophy ; glycyl-tRNA synthetase ; mammalian target of rapamycin ; nerve injury
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