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Laboratory of Mouse Molecular Genetics
Meiotic silencing, aneuploidy, genomics, hybrid sterility genes   

We study meiotic X-chromosome inactivation by genome-wide expression pro-
fi ling and by monitoring X-chromosome histone modifi cations in meiotic and post-
meiotic testicular cells of carriers of male-sterile autosomal rearrangements and in 
male-sterile inter-species hybrids. 

Genetic architecture of hybrid male sterility is analysed on the model of PWD/
Ph x C57BL/6 sterile male hybrids. The candidate genes are evaluated by trans-
genic rescue for the Hst1 locus and by positional cloning and expression profi ling 
of sorted testicular cells for the Hstx1 locus. 

We have established a new mouse model of human aneuploidy syndromes.  
The Ts43H segmental trisomy of proximal 30 MB of mouse chromosome 17 en-
compasses over 300 protein-coding genes. Phenome analysis of aneusomic ani-
mals is realized by collaboration with Dr. M. Hrabe de Angelis, GSF, Munich.

Chromosome substitution strains C56BL/6.PWD, recently constructed in our 
laboratory, are used for phenome analysis in collaboration with The Jackson La-
boratory, Bar Harbor, Maine, USA (Dr. K.L. Svenson) and for the genetics of gene 
expression and splicing in a systems genetics project with the Max-Planck-Institu-
te for Molecular Genetics in Berlin (Dr. H. Lehrach). 

We have identifi ed the fi rst vertebrate hybrid sterility gene, the mouse Hybrid 

sterity 1 (Hst1) with Prdm9, encoding a meiotic histone H3 lysine-4 tri-me-

thyltransferase. Positional cloning was confi rmed by hybrid male infertility rescue 
by using the intact Prdm9 transgene in bacterial artifi cial chromosomes with the 
„fertility“ Hst1f allele. Identifi cation of the fi rst vertebrate hybrid sterility gene re-
veals a role for epigenetics in speciation, and opens a window to a hybrid sterility 
gene network.
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Functional mapping of hybrid sterility 1 locus to Prdm9 
gene encoding histone H3 lysine-4 methyltransferase. 
Hybrid male sterility rescue was achieved in transgenic 
inter-subspecifi c hybrids (PWD x B6) with BAC5 and 
BAC24, but not with BAC21. The Prdm9 gene is the 
only gene shared by BAC5 and BAC24 but absent in 
BAC21 (see Mihola et al., Science, 2008). 


