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Abstract: [Objective] To explore the effect of histone H3K27me3 methyltransferase Ezh2 deficient in mesenchymal
stem cells (MSC) on the differentiation of mouse skeletal muscle cells and mitochondria inside them. [Methods] Ezh2
conditional knockout mice (Ezh2" Prxl—Cre) were constructed. In 6-week—old mice, HE staining, modified Gomori tri-

chrome staining and NADH-TR staining were used to observe cell morphology and mitochondria. The ultrastructures of
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skeletal muscle cells and mitochondria were observed under electron microscope. Western blot was used to detect the
protein expression of Ezh2, H3K27me3, Myogenin, Myosin, Desmin and CytC. The expression of differentiation related
genes and mitochondrial related genes in skeletal muscle were detected by Realtime RT—qPCR. The expression of CytC in
skeletal muscle was detected by immunohistochemistry, and ATP content in skeletal muscle was detected by ATP content
assay kit. HE staining and NADH-TR staining were used to observe the skeletal muscle of 2—week—old mice. In 6—week—
old mice, the content of Ezh2 protein in brown adipose tissues was detected by Western blot, and the mitochondria were
observed under electron microscope. [Results] The content of Ezh2 and H3K27me3 protein in the skeletal muscle of the
knockout group decreased significantly. In the knockout group, the muscle fibers of skeletal muscle were not uniform in
thickness; some nuclei moved inward, and skeletal muscle markers Myogenin and Mhcllb mRNA expression decreased
significantly (P < 0.05). Myogenin protein expression decreased, but NADH-TR and CytC immunohistochemical staining
showed that mitochondria increased. Under electron microscope, the myofibrils in the knock—out group were of different
thickness, and the number of mitochondria under the cell membrane and between myofibrils increased significantly,
which were clumped. There was no edema in mitochondria and no obvious decrease in cristae. The expression of CyiC,
Tfam, Pgcloa mRNA and CytC protein increased in the knockout group (P < 0.05), but the content of ATP decreased sig-
nificantly (P < 0.05). However, there was variation in muscle fiber thickness but no difference in the content of NADH of
2—week—old mice. Under electron microscope, there was no increase in the number or abnormal morphology of mitochon-
dria in brown adipocytes of 6-week—old mice. [ Conclusions] Ezh2 is necessary in the differentiation of mouse skeletal
muscle cells in MSC stage and maintain the ATP production of mitochondria. In Ezh2 deficient mice, the ATP production
of mitochondria decreased and the number of mitochondria increased compensatorily.
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Table 1 Full English name of detected genes

Gene Full English name

Myogenin myogenin

Ckm creatine kinase, muscle

pl6"™*  cyclin dependent kinase inhibitor 2A
Msx1 msh homeobox 1

Aif3 activating transcription factor 3
Pax3 paired box 3

Mhellb myosin heavychain IIh

COX1 cytochrome ¢ oxidase subunit I

@S citrate synthase
CytC mitochondrial eytochrome C
Tfam mitochondrial transcription factor A

Pgela peroxisome proliferator-activated receptor—ycoactivator—lo
IDH3a isocitrate dehydrogenase (NAD(+)) 3 catalytic subunit a
GAPDH  ¢lyceraldehyde—3—phosphate dehydrogenase

(t=7.822,P =0.001 4, £ 1E ¢ Kz 56 ) A1 Mhellb (1 =
4.668,P =0.043 0,5 1F ¢ K56 ) i) mRNA ik 141
WD (H P <0.05;E1C), 25 A 5002FE L, H
RIEFFRIL 2 FIG 2 Lo MR Myogenin
(1=19.126,P =0.000 8) H KL & N, 2T A5
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Table 2 Primer sequence information of detected genes

Gene name Forward (5'-3") Reverse(5'-3")
Myogenin GCAATGCACTGGAGTTCG ACGATGGACGTAAGGGAGTG

Ckm GCCGCAGCATCAAGGGTTACACTCT ACGGGCATCGGGCCAGTCTCG
pl6™* AGCAGCATGGAGTCCGCTGCAGACA AAGAGTTCGGGGCGTTGGGCGAAA
Msx1 AGATCGGACCCCGTGGATGCAGAGT TGAAAGGCGTCCTGGGCTTGCGGTT
Atf3 TGCGCTGGAGTCAGTTACCGTCA TCTCGCCGCCTCCTTTTCCTCTCA
Pax3 CAAGGACGCTGTCTGTGATCGGA CTGAGGTGCAGAGGCTCGCT
Mhellb TGTCTGACTCAAGCCTGCCTCCT ACGGCCATCTCAGCGTCGGA

COX1 CTTTTATCCTCCCAGGATTTGG GCTAAATACTTTGACACCGG

CS CAGCTACAGAAGGAAGTTGG AGGAATAGCGAGGGTCAGTC

CytC TGCTACACGGAGGAAGAAGC CCATCATCATTAGGGCCATC

Tfam TGAAGCTTGTAAATGAGGCTTGGA CGGATCGTTTCACACTTCGAC
Pgcla ACTGAGCTACCCTTGGGATG TAAGGATTTCGGTGGTGACA
IDH3a GAGGTTTTGCTGGTGGTGTT TCCTCCTGGTCCTTGAATTG
GAPDH GCCTGGAGAAACCTGCCAAGTAT GATGCCTGCTTCACCACCTTC
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A: Protein content of Ezh2 and H3K27me3 in mice skeletal muscle cells, n = 3. B: HE staining of mice skeletal muscle section, 400 X, the

green arrow refers to the phenomenon of nuclear migration. C: Expression of genes related to skeletal muscle differentiation in mice, n = 3. D: Pro-

tein expression of Myogenin, Desmin and Myosin in skeletal muscle of mice, n = 3. 1) P < 0.05, vs. control group,2)P < 0.01, vs. control group,

3)P < 0.001, vs. control group. knock out: KO.
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Fig.1 Differentiation phenotype of skeletal muscle in Ez#2 knockout mice
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A: MGT staining, NADH-TR staining and CytC immunohistochemical staining. 200 X. B: Skeletal muscle cross—section electron micrograph.

The magnification is 4 200 X on the left and 20 500 X on the right. C: Skeletal muscle longitudinal section electron micrograph. The magnification is

6 000 X on the left and 11 500 X on the right.
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Fig.2 Special staining, immunohistochemical staining and electron micrograph of skeletal muscle fibers of mice
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A: Mitochondrial related genes in skeletal muscle, n = 3. B: CytC protein content, n = 3. C: ATP content in skeletal muscle, n =3. 1)P <0.05,
vs. control group, 2)P < 0.01, vs. control group.
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Fig.3 Expression of mitochondrial related genes, CytC protein and ATP content in skeletal muscle
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Control KO Control KO

0.0 T
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A-B: HE and NADH-TR staining of skeletal muscle of 2—week—old mice , magnification: 200 X. C: Ezh2 protein content of brown adipose
tissues in the back of 6-week—old mice; n =3.2) P < 0.01, vs control group. D: Electron micrographs of brown adipocytes in the back of 6—week—
old mice, magnification: 1 700 X on the left and 4 200 X on the right.
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Fig.4 HE and NADH-TR staining of skeletal muscle of 2—week—old mice and electron micrograph of brown adipocytes in

the back of 6—week—old mice
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