Abstract (English version)

Infertility is a major health problem, as it affects one in every six people worldwide (Njagi et al., 2023).
One of the major reasons for infertility are aneuploidies, additions or losses of an entire or partial
chromosome during cell division. Aneuploidies thus negatively influence cellular processes and
potentially lead to developmental problems or embryo loss. It has been thought for a long time that
aneuploidies arise mostly during oocyte development, and these mechanisms have been well studied.
However, recent evidence has shown that aneuploidies arise also de novo after fertilisation and during
the early embryonic development; but the molecular mechanisms of these abnormalities still remains
elusive. Aneuploidies often originate during cell cycle division from unrepaired DNA damage in
mitosis. DNA damage is sensed by DNA damage response (DDR) signalling pathways, which slow
down or arrest cell cycle progression until it is resolved. An essential DDR factor during typical cell
cycle progression is checkpoint kinase 1 (CHK1). However, the role of DDR factors in the early
embryos, and especially CHK 1, have not been well studied.

Early embryonic development is regulated by maternal factors stored in the oocyte until the
transcription of the embryonic genome begins. To study genome integrity protection and cell cycle
regulation in the early embryos, an oocyte-specific maternal knockout mouse model of CHK1 and its
downstream effector CDC25A was used. Using micromanipulation, chemical inhibition, live-cell light-
sheet imaging, and immunocytochemistry, this study shows that maternal CHK1 is essential for genome
integrity protection in early embryonic development. Researching further molecular mechanisms of the
CHK1 role revealed that CHK 1, together with its downstream effector CDC25A phosphatase, protects
genome integrity in early mouse embryos by ensuring extended G2 phase in 2-cell embryos. CHK1
restrains the activity of cyclin-dependent kinase 1 (CDK1) during the cell cycle progression, and thus

prevents premature mitosis and chromosome segregation errors leading to aneuploidies.

This study proposes that this is a crucial adaptation of DDR signalling in a developmental context.
These findings offer insight into the mechanisms regulating genome integrity in early embryos
and underscore the importance of researching DDR signalling in early embryos. Also, these results
improve our understaning of the regulation behind division timing, as this is assessed when selecting

embryos during assisted reproduction in fertility clinics.



