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Motivation and Aim: In the early stages of speciation, reproductive isolation can occur
due to genetic incompatibility and/or gradual accumulation of different chromosomal
rearrangements. Heterozygotes for the chromosomal rearrangements form complex
multivalents in meiotic prophase I, which result in high occurrence of non-homologous
synapsis and asynapsis of homologous chromosomes. These aberrations result in
apoptosis of the hybrid gametocytes. However, cytological basis of these processes
remains poorly understood. Intra- and interspecies hybrids between parental forms
differed by chromosomal rearrangements provide a good model to analyze different
degree of meiotic abnormalities at the early stages of speciation.

Methods and Algorithms: Using immunolocalization of SYCP3 (the main protein of
lateral element of synaptonemal complex), MLH1 (miss-match protein marking late
recombination nodules) and centromere proteins at pachytene we analyzed synapsis
and recombination in female and male hybrids between different chromosomal races of
M. evoronensis and between M. evoronensis and closely related M. maximowizcii.
Results: We found a significant difference in the degree of meiotic abnormalities between
female and male interspecies hybrids. In females, we observed simple multivalents with
recombination at the homologously paired arms. In males, most cells contained complex
multivalents with completely suppressed recombination. Intraspecies hybrids showed
different level of multivalent complexity. The number of recombination event per cell
was slightly reduced compared to the parental species.

Conclusion: The severity of meiotic abnormalities in analyzed hybrid voles increased
with increasing degree of chromosomal divergency. In the interspecies hybrids, the
complexity of multivalents was higher and the recombination was affected stronger
compared to intraspecies hybrids. In accordance to the Haldane rule, the meiotic
disturbances were more pronounced in the heterogametic sex.
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