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            Abstract
In developing progeny of mammals the two parental genomes are differentially expressed according to imprinting marks, and embryos with only a uniparental genetic contribution die1,2,3. Gene expression that is dependent on the parent of origin has also been observed in the offspring of flowering plants, and mutations in the imprinting machinery lead to embryonic lethality, primarily affecting the development of the endospermâ€”a structure in the seed that nourishes the embryo, analogous to the function of the mammalian placenta4. Here we have generated Arabidopsis thaliana seeds in which the endosperm is of uniparental, that is, maternal, origin. We demonstrate that imprinting in developing seeds can be bypassed and viable albeit smaller seedlings can develop from seeds lacking a paternal contribution to the endosperm. Bypassing is only possible if the mother is mutant for any of the FIS-class genes, which encode Polycomb group chromatin-modifying factors. Thus, these data provide functional evidence that the action of the FIS complex balances the contribution of the paternal genome. As flowering plants have evolved a special reproduction system with a parallel fusion of two female with two male gametes, our findings support the hypothesis that only with the evolution of double fertilization did the action of the FIS genes become a requirement for seed development. Furthermore, our data argue for a gametophytic origin of endosperm in flowering plants, thereby supporting a hypothesis raised in 1900 by Eduard Strasburger.
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                    Figure 1: 
                        Rescue of seed abortion in 
                        mea
                        -/-
                        â€‰Ã—â€‰
                        cdka;1â€“yfp
                        +/-
                         crosses.
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Figure 2: 
                        The small 
                        mea
                        -/-
                        â€‰Ã—â€‰
                        cdka;1
                        +/-
                         seeds develop with a uniparental diploid endosperm.
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Figure 3: Quantitative real-time PCR monitoring  PHE1  expression in  mea-/-â€‰Ã—â€‰ cdka;1+/- seeds.[image: ]
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One factor in the success of the flowering plants (angiosperms) may be the development of the embryo along with a second fertilization product, the endosperm. Two rival explanations for the evolutionary origin of the endosperm were proposed over a century ago, and have since divided the field of plant development. Nowack et al. present new evidence that favours one of the hypotheses, that of eminent botanist Eduard Strasburger. Seeds from an Arabidopsis mutant containing a maternally derived diploid endosperm, instead of a biparental triploid endosperm, are found able to develop into viable plants. This argues for female reproductive structures as the source for the endosperm, and against a requirement for genomic imprinting, where an allele is expressed dependent on which parent contributes it.
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