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Human oocytes and embryos commonly carry mtDNA mutations
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mtDNA mutations associate to low birth weight
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mtDNA mutations associate to low birth weight and endocrine disorders

Diabetes

Hypoparathyroidism

Hypogonadism

Hypoadrenalism



Lower birth weight
Increased risk for metabolic abnormalities

Over ten million ART children



Hypothesis: an increased mitochondrial DNA mutation load 
could cause these differences

16.5Kb
37 genes



The mtDNA can be homoplasmic or heteroplasmic
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Association to ageing or ovarian stimulation?



Mitochondrial dysfunction may link to infertility

Oocyte competence
mtDNA copy number
Membrane potential

mtDNA disease and infertility
POLG may influence the age of menopause
Deletions and sperm motility
Variants and POI



Hypothesis: female infertility and/or ovarian stimulation 
can be linked to mtDNA mutations which are transmitted to the children

Women with a modestly increased mutation 
load show reduced fertility.

Ovarian stimulation generates reactive oxygen 
species in the ovary that can cause mtDNA
damage.

The lack of dominant follicle has an impact on 
mtDNA SNV loads.



Analysis of the mtDNA of 181 control and 270 ART individuals
Mapped all variants:

- homoplasmies: haplogroups and beyond
- heteropasmies

Do ART individuals carry 
a different mtDNA variant landscape?

Mertens et al., 2024, Nature Communications
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16.000-dimensional table
37-dimensional table
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Do ART individuals carry 
a different mtDNA variant landscape? A bit



Do these differences associate to birthweight?

<P10 is about <2.5Kg, <P25 is about <3Kg, mean about 3.4Kg



Do these differences associate to birthweight?
Yes, but apparently only in SC

<P10 is about <2.5Kg, <P25 is about <3Kg, mean about 3.4Kg



What is happening with the ART children?
Old UZBrussel and Cook medium have a strong impact on BW
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Do these differences associate to birthweight? 

Heteroplasmies 
• non-synonymous and rRNA coding variants

Homoplasmies
• tRNA variants
• Haplogroups



Do these differences associate to birthweight? 
Yes, especially for <P25, with odds 2.974

Heteroplasmies 
• non-synonymous and rRNA coding variants

Homoplasmies
• tRNA variants
• Haplogroups



Study the mtDNA of 157 mother-child pairs

Where are these heteroplasmic variants coming from?



N=157

Where are these heteroplasmic variants coming from?
ART children carry more de novo protein and rRNA coding variants



113 oocytes donated in natural 
menstrual cycles and after OS 
from the same donors

157 mother-child pairs
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a potentially harmful heteroplasmic variant is 25% 



Where are these variants coming from?
Maternal ageing and controlled ovarian stimulation

Van Der Kelen & Li Piani et al., Human Reproduction Open, 2025

N=261

To have 1 euploid embryo in women aged 40 
years, 19 oocytes are required (Esteves et al., 2019)

In this range, the likelihood for an oocyte to carry 
a potentially harmful heteroplasmic variant is 25% 

This is 1.5-times higher than the general 
population (15.6%, Wei et al., 2019)



Take home messages

1. rRNA and non-synonymous variants 
associate with lower birthweight percentiles

2. They occur more frequently in ART individuals due to
1. de novo mutagenesis associated with maternal aging 
2. ovarian stimulation-induced large oocyte cohorts

3. Association ≠ causation: more research needed!
1. currently looking into perinatal outcomes vs ART treatment factors
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