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STUDY QUESTION: Could the mitochondrial DNA (mtDNA) content of cumulus
granulosa cells (CGCs) be related to oocyte competence?

SUMMARY ANSWER: The quality of embryos obtained during IVF procedures
appears to be linked to mtDNA copy numbers in the CGCs.

WHAT IS KNOWN ALREADY: Oocyte quality is linked to oocyte mtDNA content in
the human and other species, and the mtDNA copy number of the oocyte is related
to that of the corresponding CGCs. Moreover, the quantification of CGC mtDNA has
recently been proposed as a biomarker of embryo viability.

STUDY DESIGN SIZE, DURATION: An observational study was performed on 452
oocyte-cumulus complexes retrieved from 62 patients undergoing ICSI at the ART
Center of the University Hospital of Angers, France, from January to May 2015.
PARTICIPANTS/MATERIALS, SETTING, METHODS: The average mtDNA content of
CGCs was assessed by using a quantitative real-time PCR technique. The
relationship between CGC mtDNA content and oocyte maturity and fertilizability, on
one hand, and embryo quality, on the other, was investigated using univariate and
multivariate generalized models with fixed and mixed effects.

MAIN RESULTS AND THE ROLE OF CHANCE: No relationship was found between
CGC mtDNA content and oocyte maturity or fertilizability. In contrast, there was a
significant link between the content of mtDNA in CGCs surrounding an oocyte and
the embryo quality, with significantly higher mtDNA copy numbers being associated
with good quality embryos compared with fair or poor quality embryos [interquartile
range, respectively, 738 (250-1228) and 342 (159-818); P = 0.006]. However, the
indication provided by the quantification of CGC mtDNA concerning the eventuality
of good embryo quality was seriously subject to patient effect (AUC = 0.806, 95%CI
= (0.719-0.869). The quantity of CGC mtDNA was influenced by BMI and smoking.
LARGE SCALE DATA: N/A.

LIMITATIONS REASONS FOR CAUTION: The quantification of CGC mtDNA may
indicate embryo quality. However, since it is affected by patient specificity, it should
be used with caution. It remains to be seen whether this marker could directly
predict the implantation capacity of the embryo, which is the main objective in IVF
practice.

WIDER IMPLICATIONS OF THE FINDINGS: Our study suggests that the
quantification of CGC mtDNA may be a novel biomarker of embryo viability.
However, patient specificity makes it impossible to establish a general threshold
value, valid for all patients. Nevertheless, further studies are needed to determine
whether the quantification of CGC mtDNA may, in combination with the morpho-
kinetic method, offer an additional criterion for selecting the best embryo for
transfer from a given cohort.

STUDY FUNDING/COMPETING INTEREST(S): This work was supported by the
University Hospital of Angers, the University of Angers, France, and the French
national research centres INSERM and the CNRS. There were no competing
interests.
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