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The group focuses on genetic factors affecting the first meiotic prophase in mouse hybrids between F]icgure 1 SUPB{*ESD'UTD” mdicmscopé
. n . . " . . 0 synaptonemal complexes ecorate
related subspecies. The lab identified the first hybrid sterility gene, Prdm9, in a vertebrate species. by Rl ambodpy in pachytene
Prdm3 (Meisetz), encoding a meiotic histone H3 lysine-4 and lysine-36 tri-methyltransferase, spermatocytes of mice with T43Ts partial
. . - s [ . . trisomy. The unsynapsed supernumerary
revealed its QUa\ ro\g asa smgle factor dgtermmmg pgsmmng Df‘therme\ot\c recombmat\on hlgtspots copy of proximal chromosome 17 is folding
and as a major hybrid sterility gene possibly involved in speciation.” The secand hybrid sterility gene to itself in the left cell or is left unpaired as
showing Dobzhansky-Muller incompatibility with Prdm3 was mapped to a 2.7 Mb Hstx2 locus on inu;:\éa:?gnt:tdg;irSt:fgrEgs';EqReE/;Eee\[aabr;ﬁ\gc]i
chromosome X.! The same interval includes a major gene regulator of meictic recombination rate XY. From Jansa et al. Biol Reprod. 124:1-9,
(Balcova et al, PLoS Genet. 2016). The third prerequisite for complete meiotic arrest and male 2014,

infertility of the laboratary model of hybrid sterility (mouse strains PWD of Mus m. musculus and
B6 of Mus m. domesticus subspecies] is the musculus/domesticus heterozygosity of the genetic
background. To understand the effect of genetic background in mare detail, strains of hybrid mice were
constructed where a pair of chromosomes of one subspecies was substituted by the carresponding
pair from the other subspecies using chromosome substitution strains. This generated hybrids with
stretches of DNA that came entirely from a single subspecies. Having such a stretch of 27 million
or more ONA base pairs fully restared synapsis in a given pair of chromaosomes during meiosis.
Hybrid sterility was reversed when synapsis was restored in the four chromosames that were most
strongly affected by asynapsis.? Chromosome substitution strains prepared by the group (Gregorova
et al, Genome Res. 2008] were also employed for identification of meiotic DNA DSBs repaired by
noncrassovers (gene conversion]. NGS sequencing of 10 mouse chromosome substitution strains
revealed 94 nancrossovers with the mean length of a conversion tract of 32 base pairs. The finding
of a significant deficit of noncrossovers descending from asymmetric DSBs has implications for the
molecular mechanism of hybrid sterility in mice from crosses between closely related subspecies
(Gergelits et al,, Genetics, in review 2020,
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