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Abstract: Apomixis has been widely concerned because of its great potential in heterosis fixation. Artificial apomixis is an
important direction of current apomixis research. Mitosis instead of Meiosis (MIME) produces diploid gametes that is identical
with the maternal genetic composition and is a key step in the artificial creation of apomixes. This paper reviews the
occurrence of MIME and its application in crop apomixis and the problems encountered, in an aim to provide reference for
expanding the application of MIME in crop apomixis.
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Fig. 1 Schematic diagram of chromosomal changes produced by MIME production process (d’Erfurth et al™). (A) wild type
mitosis. Chromosomal replication and sister chromatid separation result in diploid daughter cells that are genetically identical
to maternal cells. (B) Wild type meiosis. DNA replicates once and divides twice. homologous chromosome recombination and
isolation in Meiosis 1. Sister chromatids equal distribution in meiosis II, haploid gametes carrying recombinant genetic
information was obtained. (C) Atosdl mutant meiosis. The meiosis II was skipped and a diploid gamete carrying
recombinant genetic information was obtained. (D) Atspol1l-1 mutant meiosis. chromosome homologous recombination was
inhibited, following unequal distribution in meiosis 1 . Sister chromatids separation in meiosis II and sterile gametes was
obtained. (E) Atspoll-1/Atrec8 double mutant meiosis. chromosome homologous recombination was inhibited with sister
chromatids were separated advanced in meiosis I, thus undergoes a mitotic-like division instead of a normal first meiotic
division. Unbalanced distribution of chromatids in meiosis II , and sterile gametes were obtained. (F)
Atspoll-1/Atrec8/Atosdl triple mutant meiosis. chromosome homologous recombination was inhibited and sister chromatids
were separated advanced in meiosis 1, thus undergoes a mitotic-like division instead of a normal first meiotic division. The
triple mutant skips the meiosis II and obtains fertile gametes that are genetically identical to the maternal cells.
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