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            Abstract
Two forms of X-chromosome inactivation (XCI) ensure the selective silencing of female sex chromosomes during mouse embryogenesis. Imprinted XCI begins with the detection of Xist RNA expression on the paternal Xâ€‰chromosome (Xp) at about the four-cell stage of embryonic development. In the embryonic tissues of the inner cell mass, a random form of XCI occurs in blastocysts that inactivates either Xp or the maternal Xâ€‰chromosome (Xm)1,2. Both forms of XCI require the non-coding Xist RNA that coats the inactive Xâ€‰chromosome from which it is expressed. Xist has crucial functions in the silencing of X-linked genes, including Rnf12 (refs 3, 4) encoding the ubiquitin ligase RLIM (RING finger LIM-domain-interacting protein). Here we show, by targeting a conditional knockout of Rnf12 to oocytes where RLIM accumulates to high levels, that the maternal transmission of the mutant Xâ€‰chromosome (Î”m) leads to lethality in female embryos as a result of defective imprinted XCI. We provide evidence that in Î”m female embryos the initial formation of Xist clouds and Xp silencing are inhibited. In contrast, embryonic stem cells lacking RLIM are able to form Xist clouds and silence at least some X-linked genes during random XCI. These results assign crucial functions to the maternal deposit of Rnf12/RLIM for the initiation of imprinted XCI.
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                    Figure 1: 
                        RLIM accumulates during oocyte maturation.
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Figure 2: 
                        A maternally transmitted 
                        Rnf12
                         deletion allele leads to early embryonic lethality specifically in females.
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Figure 3: 
                        Rnf12
                         is not required for initiation of random XCI.
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Figure 4: 
                        Regulation of 
                        Xist
                         cloud formation and X silencing by 
                        Rnf12
                         during imprinted XCI.
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