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The Functionary Mechanism of the Meiotic Cohesin RAD21L

MEI Rong*, WUYUN Dalai
(College of Life Science and Technology, Inner Mongolia Normal University, Huhhot 010022, China)

Abstract Meiosis is a highly specialized program of eukaryotic cell division for sexual reproduction
process. During meiosis, two successive meiotic divisions occur after DNA replication, and the number of chro-
mosomes in daughter cells is halved. In order to ensure successful chromosome segregation during meiosis I, the
association between homologous chromosomes must be established by the meiosis-specific chromosome move-
ments such as homologous chromosome paring, synapsis, and recombination. Failures in these events will lead to
congenital disease or infertility. Hence understanding of the mechanism underlying these unique chromosome be-
havior in meiosis is of great importance. This review focuses on the specific roles of meiotic cohesin RAD21L and
its regulation in chromosome movements during mammalian meiosis.
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This is the model of mouse acrocentric chromosomes. In the first meiotic division, homologous chromosomes pair, synapse, and recombine with their

partners during prophase I, leading to the formation of bivalent chromosomes by metaphase I. Then homologous chromosomes separate in anaphase 1.

This is the different point between meiosis I and mitosis or meiosis II.
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Fig.1 Diagram illustrating the patterns of chromosome dynamic during mitosis and meiosis
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A: ubiquitous cohesin complex RAD21. B: meiotic cohesion complex RECS8. C: meiotic cohesion complex RAD21L. Cohesin complex consists of four

different subunits, ubiquitous cohesin subunits are written in black while mieotic cohesin subunits written in red. D: the circular part depicted by pink

and purple represents the hinge domain, the pink and purple elliptical structure represents the head domain, and the green part represents the wing helix

domain of a-kleisin subunit.
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Fig.2 Schematic illustration of cohesin complex
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A: the period at which the ubiquitous cohesin RAD21 and the two meiotic cohesins RAD21L and REC8 appear on chromosomes during prophase 1. B(i):
mouse spermatocytes at the pachytene stage were immunofluorescently labeled with anti-SYCP3 (the main component of axial elements) (green in the left im-
age) and anti-SYCP1 (the main component of transverse filaments) (red in the left image), anti-RAD21L (red in themiddle image), and anti-RECS (red in the
right image) antibodies. Subsequently, the signals were observed by 3D-SIM. B(ii): diagram illustrating the precise positioning of meiotic cohesins on the syn-
aptonemal complex at pachytene stage in mammals. B(iii): diagram illustrating the precise positioning of RAD21L on unsynapsed axial elements at zygotene
stage in mammals. B(iv): diagram illustrating of the RAD21L function on the homologous chromosome recognition during mammalian premeiotic stage.
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Fig.3 Diagram illustrating the precise positioning of meiotic cohesins on synaptonemal complex in mammals
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