
 

Discovery of a protein capable of regulating
DNA repair during sperm formation
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Spermatocyte through a microscope

Researchers have discovered that a cascade activation of several
molecules triggered by the ATM protein regulates DNA repair during
the production of spermatocytes by meiosis, the cell division process
which yields spermatozoa.

In experiments conducted with genetically modified mice, researchers
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observed that when the ATM protein is eliminated or its activation is
reduced, spermatocytes (precursors of spermatozoa) that present
breakage in the genome do not block their cellular cycle and therefore
do not have the capacity to progress, since they do not correctly repair
DNA breakage.

Therefore, the research shows that these mutations affecting the
signalling route which depends on the ATM protein, as well as the drugs
inhibiting the function of this signalling route such as some anti-tumour
drugs, could produce infertility problems in humans.

The discovery will allow to delve deeper into the mechanisms regulating
the formation of gametes (eggs and sperm). It is known that the ATM
protein is one of the main proteins involved in DNA repair in somatic
cells (any of the cells forming part of the body, except for germline
cells). This study, published recently in PLOS Genetics, shows that in the
particular case of meiotic cells such as spermatocytes, the signalling
route of the ATM protein also participates in the control system of the
cell cycle progression in response to DNA damage, something which
until now was unknown.

Gene Repair

Sexual reproduction requires the fusion of two gametes (egg and sperm),
which combine their genetic material to produce an embryo. Therefore,
the number of chromosomes of these cells must be reduced by half
through a specialised cell division called meiosis. At the beginning of
meiosis, germline cells intentionally generate multiple double chain
breakages along the whole DNA genome. The reparation of these DNA
breakages, through a process called homologous recombination, allows 
homologous chromosomes to pair up and guarantee a balanced
segregation during the meiotic division and thereby avoid the formation
of gametes with an incorrect number of chromosomes which could result
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in chromosome disorders due to the presence of aneuploids (such as
Down's syndrome and other similar disorders), or in spontaneous
abortions.

Since these repair errors in DNA breakage can generate instability in the
genome, the process of repairing the breakages is a highly regulated one.
It is therefore essential that there be control mechanisms capable of
detecting errors in this process and halting the cell cycle with the aim of
allowing the cell to repair the breakages or, if not possible, to eliminate
the damaged cell.

  More information: "The ATM Signaling Cascade Promotes
Recombination-Dependent Pachytene Arrest in Mouse Spermatocytes." 
PLOS Genetics. March 13, 2015DOI: 10.1371/journal.pgen.1005017
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