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3D-microscopy of prophase nucleus in the meiosis I
of wheat-rye amphihaploids
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In wheat-rye hybrids there is no homologous chromosome pairing. In this regard,
hybrids can be used as a model to study disorders of meiotic prophase 1. The goal of the
present study was to understand the structural and functional organization of prophase I
nuclei in amphihaploids with different genetic background (Silkova and Loginova,
2016). Combination of immunostaining with antibodies against ASY1, CENH3, and
ZYP1 with confocal and high-resolution microscopy (3D-SIM) enable to understand
the centromeres and synaptonemal complex (SC) dynamics and organization. CENH3
signals differed in number, size and shape during prophase I propagation. Differences
between bivalent and univalent centromere organization were seen more clearly at
pachytene stage when we used 3D-SIM. The dynamic of SC component loading mostly
were studied with confocal microscopy, but structure organization at some cases we
analyzed with 3D-SIM. SC dynamics at diplotene until diakinesis in wheat is similar
to the SC dynamics described for rye, but differs from that of rye during pachytene. In
the wheat-rye hybrids, despite the lack of homologues, the loading of ZYP1 occurred.
Multiple long extended (linear) signals of ZYP1 appeared at zygotene. Disappearance
of anti-ASY1 after full loading of ZYP1 at zygotene and pachytene was observed. As a
result, at diakinesis almost all chromosomes are univalent, which indicates desynapsis
and the normal functioning of Ph-locus.
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