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Despite the group’s  name, epigenetics is not its primary 
research area; the group owes its name to its early years, when 
ambitions to study epigenetic mechanisms were crushed by 

the lack of success to obtain funding for studying chromatin during 
mammalian oocyte-to-embryo transition. Nowadays, the group 
studies evolution of genes and their regulations, particularly post-
transcriptional regulations, mainly in the context of the female 
germline in mice. However, there have been occasional detours 
into other research areas and model systems, such as oocytes of 
other mammals, zygotes, spermatogenesis, soma, and elsewhere. 
The major research theme during the recent years have been 
mammalian small RNA pathways (Fig. 1). The laboratory explored 
their functions and co-existence in mammalian germlines. We 
have found that these pathways dynamically evolved in mouse 
oocytes and we have been able to characterize some of the 
principles underlying function of small RNA pathways in oocytes 
and other cell types. We have explained how miRNAs loose activity 
in growing mammalian oocytes through dilution of the cytoplasmic 
content, which, at the same time, made oocytes permissive to 

canonical RNA interference (RNAi), which evolved there in rodents. 
The evolution has been accompanied by truncating Dicer, the key 
enzyme producing small RNAs. Mouse oocytes express high levels 
of a  Dicer variant (DicerO), which is essential for development of 
meiotically and developmentally competent oocytes. It appears that 
the piRNA pathway has adapted along with RNAi, such that RNAi is 
dominant and essential in mouse females but not the piRNA, which 
is omissible there. In contrast, hamster oocytes require the piRNA 
pathway for developmental competence while RNAi pathway does 
not seem to be highly active. Lately, we have been trying to adapt 
RNA interference into an antiviral mechanism in vivo in mammals. 
We have been able to genetically engineer mice with somatic 
expression of DicerO, which have enhanced RNAi activity in soma, 
and with variable success we are analyzing antiviral effects of such 
a  genetic modification. Additional research areas investigated in 
the lab recently include gene expression during mouse oocyte-
to-embryo transition (Fig. 2) and long non-coding RNAs in mouse 
oocytes and zygotes.
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Left: Overview of three mammalian small RNA pathways studied in the laboratory. Right: Oocyte-to-embryo-transition in mice | Oocyte-to-embryo transition has two major 
components: (I) maternal mRNA degradation, which erases oocyte’s identity, and (II) zygotic genome activation, which drives establishment of zygote’s new identity. In mice, 
the major zygotic genome activation takes place at the 2-cell stage. By that time, 75% of maternal mRNAs have been degraded.
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