
• Ezh2 showed sex differences in expression. Male ventromedial hypothalamus (VMH)

showed higher mRNA levels than female VMH. These sex differences were not due to

sex chromosomes since no differences in expression were found among genotypes.

• Ezh1 expression was not detected in this region at E15 (results not shown).

• Ehmt2 expression did not show sex differences.

• These results suggest that gonadal sex determines sexually dimorphic expression of

Ezh2 in ventromedial hypothalamus.

• Further experiments are required to determine if higher levels of Ezh2 in males are

responsible for the sexually dimorphic regulation of H3K27me3 on Ngn3 promoter

region.
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 Analyse the role of gonadal sex and sex chromosome complement on gene
expressions of histone lysine methyltransferase Ezh2 and Ehmt2 in ventromedial
hypothalamus at embryonic day 15.

Aim

We used MF1 wild-type mice and the “Four Core Genotypes” mouse model, which

allows the evaluation of gonadal sex, sex chromosome complement, and their

interaction (Figure 2).

Hypothalamic tissue was obtained from E15 mice. Embryos age was selected to avoid

in utero exposure to the peak of testosterone secretion. The ventromedial

hypothalamic region was dissected out and stripped off the meninges.

RNA was extracted from hypothalamic tissues. cDNA was obtained by reverse

transcription and Real-Time PCR was performed using SYBR® Green PCR Master Mix for

Ezh2 and Ehmt2. Relative mRNA expression levels was calculated using 18S as

housekeeping gene with the ΔΔCt method.

Methods and Materials

XX XY Sry

XX XX SryXY XY Sry

Figure 2. Four Core Genotypes mouse model. The testis-determining Sry gene is deleted from the Y chromosome (Y-) and is
inserted onto an autosome, in this way the gonadal sex of the mouse becomes independent of the sex chromosomes. This
model makes it possible to study the differences caused by gonadal secretions, or by the complement of sex chromosomes,
as well as their interaction. Adapted from Arnold et al., 2004.
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Results

Figure 5. Relative Ezh2 mRNA levels in ventromedial hypothalamic tissue of E15 mice. Data are
mean ± SEM. n= 5-6 individuals for each genotype.

Figure 3. Relative Ezh2 mRNA levels in
ventromedial hypothalamic tissue of E15
mice. Data are mean ± SEM. n=6 individuals
for each sex. *p < 0.05

Figure 4. Relative Ehmt2 mRNA levels in
ventromedial hypothalamic tissue of E15
mice. Data are mean ± SEM. n= 8-9
individuals for each sex.

Introduction

• Independent to gonadal hormones effects, several studies have shown that sex
chromosomes have effects on sexually dimorphic gene expression in the mouse
brain.1,3,5,8 These sex differences were observed before the critical period of
perinatal masculinization (embryonic day (E) 17 to postnatal day 10).6 Many of X-
and Y-linked genes are epigenetic modifiers and pivotal evidence in past 7 years
implicates epigenetic mechanisms as mediators of brain sexual differentiation.1

• Neurogenin 3 (Ngn3) is an autosomal gene
located in chromosome 10, it is required
for specification of neuronal subtypes and
regulates sex differences in neuritogenesis
in the hypothalamus.7,8 Recent results from
our lab demonstrate that Ngn3 expression
is higher in XX than XY hypothalamic
neurons before the critical period8, and this
sex difference is regulated by the X
chromosome-linked H3K27 demethylase,
Kdm6a.3,4

• Kdm6a interacts with numerous epigenetic
modifiers, such as histone lysine
methyltransferases (KMTs), implying that
they could act together, influencing each
other in a context-dependent manner,
writing a histone crosstalk language.

Figure 1: Hypothesis proposed to explain the sexually 
dimorphic mechanisms by which Kdm6a regulates the 
expression of Ngn3, Pomc and Npy in the developing 
hypothalamus. Before the critical period of hormonal 
organization of the brain, female hypothalamic neurons 
show higher expression of the X-linked Kdm6a than 
male neurons. Kdm6a promotes Ngn3, Pomc and Npy 
transcription by removing repressive H3K27me3, with a 
stronger effect in females than in males. Adapted from 
Cabrera Zapata et al., 2022.
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