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Abstract: 

The X chromosome encodes a disproportionately high number of genes essential for normal brain development, whose mutations cause various forms of X-linked mental retardation. The dosage difference in X-linked genes between XY males and XX females is largely compensated for by X-inactivation in females; however, some 

X-linked genes escape X inactivation and therefore would be expressed at a higher level in females. One of these genes, Jarid1c, encodes a histone H3K4 de-methylase and causes mental retardation when mutated in human. We have previously shown that Jarid1c is expressed more highly in female than in male mouse brains, whereas Jarid1d, the Y-linked paralog of Jarid1c, is expressed at a very low level and thus does not compensate for the X-linked gene. Our current in situ hybridization studies indicate that Jarid1c mRNA is abundant in specific brain regions including the olfactory bulb, piriform cortex, habenula, hypothalamic nuclei, hippocampus, cerebellum, triangular septal nucleus, and the interstitial nucleus of Cajal, indicating a role in the development of specific neural structures. We determined that Jarid1c was up-regulated following neural differentiation of P19 cells, confirming the role of Jarid1c in this developmental process. Histone modifications associated with active transcription, such as H3 and H4 acetylation and H3 di-methylation at lysine 4, were enhanced at the 5’end of Jarid1c in P19 neurons relative to stem cells. Conversely, no such modifications were detectable at Jarid1d. Thus, specific epigenetic modifications target Jarid1c in the course of neural differentiation.     
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