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ABSTRACT Objective: To explore the effect of histone H3K27me3 methyltransferase Ezh2 on the differentiation of white, brown
and beige adipocytes in mice. Methods: Ezh2 whole body knockout mice (Ezh2™1*CAGcre) were constructed and induced by intraperi-
toneal injection of tamoxifen at the age of 6 weeks. The same litter, same sex and same genotype pseudoinduction mice (intraperitoneal
injection of corn oil) were used as control. After induction completion, the morphology of adipocytes was observed under light micro-
scope, and the expression of H3K27me3, Ezh2 and Ucpl in adipose tissue was detected by Western Blot method. Realtime PCR was
used to detect the expression of adipose differentiation-related genes (Ppary, Adipoq and Fabp4), brown adipocyte markers (Ucpl, Cidea
and Prdm16) and beige adipocyte markers (CD137, Tmem26 and Tbx1) in different parts of adipose tissues. The cold tolerance of knock-
out mice was tested, and obesity was induced by high fat diet. The weight gain, glucose tolerance and insulin sensitivity of mice were ob-
served after induction. Results: The protein content of Ezh2 and H3K27me3 in Ezh2 knockout mice decreased, the lipid droplets of
brown adipocytes in interscapular region were significantly smaller than those in control group, and the gene and protein expression of
Ucpl were significantly higher than those in control group (P<0.05); the differentiation of white adipocytes in Ezh2 knockout mice was
poor, the differentiation of beige adipocytes increased, and the expression of Ucpl and Tbx1 genes in beige adipocytes increased(P<0.05).
Ezh2 knockout mice were better able to tolerate cold stimulation and resist obesity and insulin resistance induced by a high-fat diet.
Conclusion: Ezh2 promotes the differentiation of white adipocytes and inhibits the differentiation of brown and beige adipocytes in vivo.
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Fig.l Brown fat phenotype in Ezh2 knockout mice

Note: (A) Relative expression of Ezh2 mRNA in the BAT of interscapular region of mice (n=3). (B) Ezh2 and H3K27me3 protein expression in BAT.

(C) HE staining photograph of BAT in interscapular region of mice, bar=50 wm; (D) Relative expression of adipocyte differentiation gene and brown fat

markers in BAT of mice (n=3); *P<0.05; **P<0.01.
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Fig.2 Epididymis, subcutaneous and mesenteric adipose phenotypes in Ezh2 knockout mice
Note: (A) The relative expression of Ezh2 in epididymal adipose tissue (Epi.), subcutaneous adipose tissue (Sub.) and mesenteric adipose tissue (Mes.)
was detected by Realtime PCR (n=3). (B) The protein content of Ezh2 and H3K27me3 in the adipose tissue of control (con) and Knock out (KO) groups
(n=3). (C) HE staining photographs of adipose tissue sections of all parts of adipose tissue, bar=75 pm. **P<0.01.
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Fig.3 Gene expression of adipocyte-related factors in different parts of mice
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Note: (A) Relative expression of adipocyte differentiation genes in epididymal adipose tissues (n=3). (B-C) Relative expression of white adipocyte
differentiation genes, brown and beige adipose common genes and beige adipose specific markers in subcutaneous and mesenteric epididymal adipose

tissues (n=3). *P<0.05; **P<0.01.
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Fig. 4 Cold tolerance and body weight, blood glucose and insulin resistance of mice induced by high-fat diet in two groups

Note: (A) Temperature curve of mice exposed in cold environment (n=3). (B) Body weight growth rate after induction of high-fat diet (n=9). (C-D)

Fasting blood glucose and glucose tolerance curve in mice (n=3). (E) Fasting insulin level in mice (n=3). (F) Blood glucose curve of mice after

intraperitoneal insulin injection (1 U/kg) (n=3). *P<0.05, **P<0.01.
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