


Relate meiosis with Variation:
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Meiotic cell division of pollen mother cells in the tetraploid wheat (T. turgidum) genotype LDN at
a) Metaphase I,
b) Telophase I,
c) Metaphase II, and
d) Telophase II, showing chromosome pairing, synapsis, segregation, and spindle behavior.


Meiotic cell division is a dynamic cellular process controlled by a complex genetic network. Genetic, cytological, and immunochemical characterization of the meiotic process in model species, such as Saccharomyces cerevisiae, Drosophila melanogaster, and Arabidopsis thaliana, has led to the identification of genes conditioning distinct meiotic events, including recombination and crossing-over [spindle assembly , kineto-chore orientation and chromosome segregation and cytokinesis Meiosis is a conserved cytological process and serves as a physical foundation for Mendelian genetics. Genes conditioning distinct meiotic events have been identified and characterized in plants .In recent years, plant species have attracted the attention of geneticists and cell biologists for the study of meiotic process and meiosis-driven genome variation because of the availability of increasingly more genetic and genomic resources in plants.
Meiosis determines the fate of chromosomes, including transmission and recombination, throughout the sexual life cycles in eukaryotes. Faithful transmission of chromosomes is ensured by the fidelity of meiotic process. Variant meiotic processes or meiotic errors result in various genomic variations, including variation in the chromosomal structure and number and the ploidy level. Polyploidization and retrotransposon amplification have been considered two major mechanisms of ge-nome expansion. Recent studies indicate that variant meiotic recombination events result in deletion of retrotrans-posons and other repetitive sequences in plant genomes, suggesting those recombination events could be a mechanism to counteract retroelement and polyploidization-driven genome expansion. In this review, we will concentrate on meiosis-driven genome variation in plants and discuss the effect of meiosis on plant genome evolution.

MEIOTIC RECOMBINATION AND GENOME VARIATION
Homologous chromosomes recombine with each other at prophase I and are held together by chiasmata resulting from crossing-over between non-sister chromatids. Two homologs in a bivalent segregate from each other when the chiasmata are resolved at anaphase I. Our knowledge of the mechanisms underlying meiotic recombination, homologous chromosome pairing, and synapsis is still limited although significant progress has been made in this research area since the 1980s .Over the past two decades, advances in plant genomics, especially in Arabidopsis thaliana and rice, have dramatically enhanced our understanding of the structure and organization of plant genomes. Genetic and physical mapping of plant genomes suggest that many genes and DNA markers cluster in specific chromosomal intervals. Meiotic recombination events distribute unevenly within a genome and a chromosome in plants .Recombination hot spots (chromosomal regions with higher recombination rates than the genome average) and cold spots (chromosomal regions with lower recombination rates than the genome average) have been identified in plant genomes Higher recombination frequency has been observed within the gene-rich regions than those harboring repetitive DNA sequences in many plant species Meiotic recombination can occur within the coding sequence of a gene (intragenic recombination) or within the sequence between genes (intergenic recombination). In addition, sequence similarity among members of a gene family or other tandem repeats could lead to unequal alignment of homologous chromosomal regions, and then unequal crossing-over.
Recombination between non-homologous chromosomal regions or non-homologous chromosomes, such as illegitimate recombination, results in deletions, duplications, inversions, and translocations. These meiotic recombination events could disrupt the function of a gene, generate new alleles at a gene locus, and cause variations in the genome structure and size. Recombination, therefore, is considered mutagenic .Here, we will elucidate the effect of these meiotic recombination events on the variation and evolution of genes and genomes in plant
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