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Synaptonemal complex: the fundamental structure of meiosis
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Abstract: Meiosis is a special type of cell division to produce haploid gametes with intact genome. The behavior of homologous
chromosomes during the first division (meiosis prophase I) is the most prominent feature of meiosis. During meiosis prophase I,
synaptonemal complex (SC) formed between homologous chromosomes to promote the initiation and repair of programmed DNA
double-strand breaks (DSBs), which is necessary for the correct recognition, pairing, recombination and separation of homologous
chromosomes. In this paper, we reviewed the recent research progress on the composition and function of SC, discussed how the
assembly of SC affected the repair of DSBs, and also summarized the known mutations on SC genes which were responsible for
human reproductive disorders. On this basis, we also explored the future research direction of this field.
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A4& (synaptonemal complex, SC).
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Fig. 1. Formation and depolymerization of synaptonemal complexes. In leptotene spermatocytes, the assembly of lateral elements (LE)

is initiated. In zygotene stage, the homologous chromosomes begin to pair, while the central elements (CE) and transverse filaments (TF)

are formed between the paired axes. In pachytene spermatocytes, the homologous chromosomes are completely synapsed with central

elements formed along the whole length of chromosome axes. In diplotene spermatocytes, the synaptonemal complex begins to disas-
semble. The LEs are composed of SYCP2 and SYCP3, the TFs are composed of SYCP1, and the known components of CE include

SYCE1/2/3, SIX60S1, TEX12 and several other proteins.
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Fig. 2. Three-dimensional structure of Drosophila synatonemal
complex organization by super-resolution imaging. The lateral
element of Drosophila is a bilayer structure with two paralleled
layers composed of C(2)M. Each sister-chromatid from the same
chromosome would bind to one layer of lateral element, while
the transverse filament (C(3)G) and central element (Corolla and

CONA) are also composed of two layers. The figure was repro-
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duced from reference "' with permission.
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