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/Introduction. The hypothalamus is the major brain area controlling energy homeostasis, and to that, it requires a large amount of energy to adequately integrate and respond to peripheral signals that account for the body's energy
balance. This energy is mainly provided by the mitochondria, the major organelle producing ATP in neurons. Therefore, neuronal mitochondria play a fundamental role in maintaining synaptic functions in the hypothalamus. MeCP2 is a
molecular bridge that binds to methylated CpG dinucleotides to orchestrate gene expression in response to environmental factors. MeCP2 loss-of-function mutations in the hypothalamus of mice cause obesity and metabolic disorders.
Interestingly, Mecp2 could also be involved in mitochondrial function, since the cortex of mice lacking the expression Mecp2 has elongated mitochondria with less ATP production.

However, the role of Mecp2 in hypothalamic mitochondrial function, and how obesogenic factors affect its function is still unknown. Considering that hypothalamic mitochondrial dysfunction induced by an obesogenic diet could represent the

kcellular basis of metabolic diseases, it is crucial to understand the gene-environment interaction underlying the alteration in diet-induced energy disbalance for designing new therapeutic approaches to prevent overweight and obesity. /
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Figure 1. Metabolic alterations in mice lacking the expression of Mecp2: To determine the temporal progression of the metabolic changes observed in the absence measured in the hypothalamus from 7-week-old WT and Mecp2-KO mice. Data represent the mean * SEM of WT (n=5) and Mecp2-KO (n=5). Data were compared by
of Mecp2, Mecp2-KO mice and their wild-type littermates (WT) were evaluated since weaning. A. Body weight gain was recorded once a week since weaning. Data two-tailed t-test *p<0.05. (B-C) Relative mRNA expression of genes encoding for mitochondrial fission proteins B. mDrp1, C. mFis1 were measured in the hypothalamus of
represent the mean £ SEM of WT (n=10) and Mecp2-KO (n=10). Data were compared by repeated measures ANOVA ***p<0.001 (WT), ****p<0.00001 (Mecp2-KO). 7-week-old WT and Mecp2-KO mice. Data represent the mean £ SEM of WT (n=8) and Mecp2-KO (n=8). Data were compared by two-tailed t-test *p<0.05. D. Western
There was no difference in body weight gain between genotypes. B. Respiratory exchange ratio (RER) was recorded once a week since weaning. Data represent the blot of hypothalamic lysates and densitometric analysis of the proteins involved in mitochondrial fusion: MFN1, MFN2 and OPA1 were evaluated in the hypothalamus of
mean £ SEM of WT (n=3) and Mecp2-KO (n=3) and were compared by two-way ANOVA with Sidak's multiple comparisons *p<0.05, **p<0.01. C. Food intake was 7-week-old WT and Mecp2-KO mice. Data represent the mean £ SEM of WT (n=5) and Mecp2-KO (n=5). Data were compared by two-tailed t-test. (E-G) Relative mRNA
recorded in 7-week-old WT and Mecp2-KO mice in metabolic cages during the dark phase. Data represent the mean = SEM of WT (n=5) and Mecp2-KO (n=5). Data expression of genes encoding mitochondrial fusion proteins E. mMfn1, F. mMfn2 and G. mOpa1 were evaluated in the hypothalamus of 7-week-old WT and Mecp2-KO
were compared by two-tailed t-test. (D-G) The horizontal (D-E) and vertical (F-G) locomotor activity exhibited by 7-week-old WT and Mecp2-KO mice in metabolic cages mice. Data represent the mean £ SEM of WT (n=8) and Mecp2-KO (n=8). Data were compared by two-tailed t-test.
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lacking the expression of Mecp2, the calcium buffering capacity was evaluated in isolated mitochondria A. Representation of mitochondrial calcium overload assay. B. MECP2 I— T — c— \ _
The response to calcium overload was evaluated in WT (n=4) and Mecp2-KO (n=4) mice. Data represent the absorbance at 540 nm, which indicates the density MECP2E1 < ol
exhibited by mitochondria. C. Mitochondrial calcium levels measured by fluorescent dye Rhod-2 probe in isolated hypothalamic mitochondria from WT and Mecp2-KO zs
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mOscp hypothalamus of 7-week-old WT and Mecp2-KO mice. Data represent the mean * SEM of WT Conclusion: Our results suggest that mice lacking Mecp2 expression have hypothalamic mitochondrial dysfunction, which is mainly due to a
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