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Aerobic exercise improving skeletal muscle energy metabolism via ubiquitin—proteasome—mediated degra—
dation of HDAC4/5

XIONG Wei', WANG Qian', NIU Yanmei*?, FU Li'?, SHAO Heng'

(1. Department of Human Anatomy, School of Basic Medical Sciences, Tianjin Medical University, Tianjin 300070, China; 2. School
of Medical Technology, Tianjin Medical University, Tianjin 300203, China;3. Department of Rehabilitation Medicine, Tianjin Medical
University General Hospital, Tianjin 300052, China)

Abstract Objective: To investigate whether aerobic exercise improves skeletal muscle energy metabolism by promoting the ubiqui—
tin—proteasome system (UPS)-mediated degradation of histone deacetylase 4/5 (HDAC4/5). Methods: Sixty 4-week—old male C57BL/
6 mice were assigned to sedentary control (C), sedentary+MG132 (C+M), exercise (E), and exercise+MG132 (E+M) groups accord—
ing to the random number table method. Mice in E group and E+M group performed 6 weeks of treadmill running at 75% maximal
oxygen uptake intensity. The C+M group and E+M group received intraperitoneal injections of the proteasome inhibitor MG132 [10 g/
(kg +d)]. After the intervention, body composition was analyzed. The protein expressions of HDAC4/5, 20S proteasome, muscle
RING—finger protein—1 (MuRF1), and aerobic metabolism markers in soleus and gastrocnemius muscles were detected by Western
blotting. The ubiquitination levels of HDAC4/5 were detected by co—immunoprecipitation ( Co—IP ). The mRNA expressions of glucose
transporter type 4 (Glut4) and carnitine palmitoyltransferase 1b (Cptlb ) were measured by real-time PCR. Results: Compared with
eroup C, group E showed significantly decreased body weight and fat mass (1=2.231, 2.097, both P<0.05), increased free fat mass
(1=2.163, P<0.05), elevated cytochrome C (Cyto C) expression in soleus (¢=2.964, P<0.05), decreased HDAC4/5 protein ex—

pression (:=7.055, 3.249, both P<0.05), increased Glut4 and CptIb mRNA expressions (1=2.639, 2.138, both P<0.05), and en—

hanced HDAC4/5 ubiquitination levels. Compared with E group, these exercise—induced effects were partially reversed by MG132 in
E+M group. No significant changes were observed in the gastrocnemius. Conclusion: Aerobic exercise activates the UPS to promote
the ubiquitination and degradation of HDAC4/5 protein, primarily in type I oxidative muscle fibers, thereby relieving their transcrip—
tional inhibition on downstream Glut4 and Cptlb genes and improving skeletal muscle energy metabolism.
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