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Peroxisome Proliferator-activated Receptor o Promotes Skeletal Muscle
Development in Mice by Regulating the AMPK/P38 MAPK Pathway
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Abstract: The aim of this study was to explore the effect and molecular mechanism of peroxisome
proliferator-activated receptor a (PPARa) on skeletal muscle development. We utilized young (6-8
weeks) , adult (3-4 months) , and old (18-20 months) mice (n=8/group) to examine the expression of
PPARa in skeletal muscle during development. The role of PPAR« in skeletal muscle development was
further investigated using a whole-body knockout mouse model. HE staining was used to observe the
morphological differences of gastrocnemius muscle of mice of different ages, and immunofluorescence

staining was used to detect the expression changes of P21 and P53 in gastrocnemius muscle of mice of
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different ages to determine the age difference of mice. The expression of PPARa in skeletal muscle
was detected by common PCR, and the expression of PPARa in gastrocnemius muscle of mice of
different detected by Western blot, PCR (qRT-PCR) and

immunofluorescence staining (IF). qRT-PCR, Western blot and immunofluorescence staining were

ages was real-time quantitative
used to detect the expression of MyoD, MyoG and Pax7 in gastrocnemius muscles of WT and
PPARa knockout mice (PPARa /).
downstream signaling pathways AMPK and P38 MAPK. The results showed that PPARa was

expressed in the skeletal muscle of mice at all developmental stages, and its expression level gradually

Western blot was used to detect the expression of PPAR«

decreased with age. Immunofluorescence staining showed that PPARa protein was widely distributed
in the nucleus and cytoplasm of mouse gastrocnemius muscle. Further studies found that PPARa gene
knockout led to a significant decrease in the expression of MyoD, MyoG and Pax7 in gastrocnemius
muscle, while the phosphorylation levels of AMPK and P38 increased significantly.

Keywords: different developmental stages; peroxisome proliferator-activated receptor a (PPARa) ;
skeletal muscle; AMPK; P38 MAPK
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Table 1 Primers sequence used in this study
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Primer name Primer sequences

PPARa F: AGAGCCCCATCTGTCCTCTC; R: ACTGGTAGTCTGCAAAACCAAA
MyoD F: AATGGCTACGACACCGCCTACT; R: GGGTCTGGGTTCCCTGTTCTGT
MyoG F: AACTACCTTCCTGTCCACCTTC; R: CACAGACTTCCTCTTACACACCT

3684 F: ACTGAGATTCGGGATATGCTGT; R: CCCACCTTGTCTCCAGTCTTTA
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A. HE staining of gastrocnemius muscle in young, adult, and aging mice (bar=100 pm) ;

and quantification of P21 expression in mouse gastrocnemius muscle of different ages (in Fig. B, bar=200 pm) ;

B,

C.

B HiAR R =200 ym) , *. P<<

Immunofluorescence detection

D, E.

Immunofluorescence detection and quantification of P53 expression in mouse gastrocnemius muscle of different ages (in Fig. D,

o 7 T AR 2 0N (18 BALUB) 6

PR BT 0 Hr 45 R 3R

bar=200 ypm). *. P<C0.05, **. P <C0.01, *** P<0.001

1 8 gEMZENRHEEINESEREPP2AIFMPSINREITH

Fig.1 Morphology of gastrocnemius muscle and changes in P21 and P53 expression in young, adult, and aged mice
BUDNA Jf- 28 PCR % %E B NI N R, HEUR &~

AT R, 5 WT /NRAH EE, PPARG /N BUHE B L

B, PPARa it 2 v] 5] 2 /)y BRAR B I 2 48 im (181 3C)
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A. PCRAG I PPARe7EH i L A9 35 [TM. DL500 DNA #RICH) 5 1. BIPEX B (DEPC K ) ;2. BAPEXS BE (AT BEZ4L 2 cDNA) 5
3. AARZ&AF (B IULDNA) 5B, 20 5E & PCR AN PPARa B 215 ;C.D. Western blot 4l PP AR« £ 11 Y 2 15 /K - 1 5E &
AW EF. B CR AN W] & F W B HE S AL PPARa ) 3R 35 B i 43 1 (B E bR R'=100 pm) . *. P<C0.05,**. P<<
0.01,#*x P<Z0.001,**#*x P<Z0.000 1

A. PCR detection of PPARa expression in skeletal muscle (M. DL500 DNA marker; 1. Negative control, DEPC water;
2. Positive control, liver tissue cDNA; 3. Target band, gastrocnemius cDNA) ; B. Real-time quantitative PCR was used to
detect the expression of PPARa; C, D. Western blot to detect the expression level and quantitative analysis of PPARa protein;
E, F. Immunofluorescence was used to detect the expression and quantification of PPARa in gastrocnemius muscle at different
developmental stages (in Fig. E, bar=100 pm). *. P<C0.05, **. P<C0.01, ***  P<C0.001, **** P<C0.000 1

B2 MEEEHERKNEHEFI S PPARC7E mRNA F1E QK FRIZHEMR

Fig. 2 With the increase of age, the expression of PPAR« in the gastrocnemius muscle of mice decreased at both mRNA

and protein levels
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A. WT HIPPARe /N EUHE LAY HE 2 €5 (45 K. =100 pm) ; B. WT Fl PPAR« /) BUHE I LAY 18 8% 1 ARS8 3100 s C. WT il
PPARa /AR B 43 23 75 D. qRT-PCR #31 WT Hl PPARe " /N EUE #2 WL & & M < F 4 3 E. Western blot ¥ 31] WT Al
PPARe " /NEUIHEA WL PPARG . MyoD F MyoG F) ik F. € E th PPARa . MyoD Fil MyoG fY 2 [ AR X @ \ e it &l .+, P<
0.05,**. P<Z0.01,*=< P<C0.001

A. HE staining of WT and PPAR« '~ mouse gastrocnemius muscles (bar=100 pm) ; B. Cross-sectional area analysis of
gastrocnemius muscle of WT and PPARe ™ mice;C. Body composition analysis of WT and PPARa ' mice; D. qRT-PCR was
used to detect genes related to skeletal muscle development in WT and PPARa™ '~ mice; E. Western blot was used to detect the
expressions of PPARa, MyoD and MyoG in the gastrocnemius muscle of WT and PPARe /™ mice; F. Relative quantitative
statistics of PPARa, MyoD, and MyoG in panel E. *. P<Z0. 05, **. P<Z0.01, ***. P<C0. 001

3 BiBX PPARe B/ LEF 4 E FR LR MyoD 1 MyoG Ky 3R A

Fig.3 Knockout of PPARa reduces myofiber area and the expression of MyoD and MyoG

2.4 FEiF PPARa B Z E 2> BE Bz AL B MyoD #n PPARaJG , /N EUHER WL A K % 35 9t 4]
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T 210 E @R PPARa X B NLA T 1 BT E PPARe JE 2 H 8% WL & WIAE T PLE
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